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(54) Hinge mechsnismol portable phone 

(57) lnaportat)lephoneinctiJdjngaphonetxxty,a 
oorar. and a lunge niechanism adapted to rnediarocalty 
couple the cover to the phone body, the lunge mecha- 
nism inducfing at least one hinge module mounted to 
the phone body and adapted to Nnge the ewer vrith 
respect to the phone body for opening and closing the 
co^. The hinge module includes a Nnge housing haz- 
ing a bottom waD, and a pair of opposite lateral end 
wbDs spaced from each other tn a rotating axis (firectioa 
one of the lateial waDs having a hole^ the hinge houeang 
being oonpletely opened at an upper end thereof and 
also flawing a pair of opposite lonfl^tuifinal end mOs 
spaced from each other in a cfii action norma) to the 
rotating axis drection^ a hinge shaft having a mountain- 
shaped portion provided with a pair of opposite cam 
surfaces at one longitufinal portion thereof and a shaft 
portion at the other longitudinal portion thereoH the 
hinge shaft being ananged in the hinge housing In such 
a fasfnon tfat the shail portion extends tfiough tfte hole 
of the hinge housing oubvanfiy from Ifie hinge housing 
and is ooiipled to tfie cover, so that it rotates together 
with the Gover» a hinge cam ananged in ttie Nnge hous- 
ing in such a fashion that it faces the lunge ^laft in the 
rotating axis direction. Itie hinge cam liaving, at one Ion- 
tftudbud portion thereof, a pair of nrtoufttairt-sfiaped pro- 
trusions respectively provided with facing cam surfaces 
defining a valley-stuped portion Iherebetweea and. at 
theoifierlon^tudinal portion ttiereot a mounfirtg protru- 



sion extencfing in the rotating axis direction, the hinge 
cam engaging aft the valley-shaped portion with the 
nvMtfitain-shaped portion of the hinge shaft in such a 
fashion that H slides straight in the rotating a»s direction 
in accordance with the rotation of the hinge shaft, and a 
hinge spring arranged in the Nnge housing in ttie rotat- 
ing axis cfirection to urge the Nnge cam toward the 
tdnQB shaft in the rotating axis <firection. 
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DBSCflptlon 

BACKGROUND OF THE INVENTION 

1. ReM of the Invention 

[OODI] The preGent invention relates to a portable 
phone, and more parfoiSarly to a hmga mechanic 
fijp type or toUer type podadbte phone actapted to 
nftect iani c aa y couple a fl|p cover or toider to a phon 
bodyi 

2tPffcrifffoftqlth^Rqlgtq<jM 

[0002] Rof table phones are portable comnunication 
terminals such as cellular phones; hand-held phones 
(HHPs), CT2 phoneSb and p ei Bo n al communication 
sennce (PCS) phonesL Such portebie communication 
ttf I iBnate have a commu ni ca ti on toncbon tor oondbfcti A ^ 
TdtSo oonvnurusdions wi9) a t)ase station. 
[00031 Currently, developmems of such portable com- 
munication tenriinals aie kept in pace wdh the tervlency 
of electronic elements to provide a hi^ sound sensiti^ 
a compactness end a figfitness. For port&bto 
phones, there are a bar type construdioa a 4fm 
conslruction. and a (bider typeconstni e bon. 
[0004] Although the bar typaflqp type and folder type 
portable phones are currently used, the tendency 
toward the use of Ifip type or folder type portable phones 
is increasing gradually. The reason wfy the use of flip 
type or tolder type portable phones is increasing cur- 
rently is l)ecause a nip coMer or toUer coupM to a 
phone body serves to pfotect a phivafi^ of keys on ttie 
phone body, tfiereby preventing enoneous operations of 
ttiose keySft white serving as a reRecting pbtB for corv 
certtrating soiffid, hereby enhancing the sound sensh 
tivity. tnadditon. the f^^^pe or folder type oorstruction 
l& advantageous in terms of a corrpactness in the 
phone body in that a miaophone unit or speaker wut 
can be installed on the fl9> cover or fokter. 
[OOOq TypicaDy. flip type portable pfxmsha^ a con- 
struction induing a phone body, a fGp cover, and a 
hfftge mechanism adapted to mechanically couple the 
fl9> cover to the phone body Such fSp type portable 
phoriesare designed so that its operation mode is autc^ 
maticaDy switched t)etween a oorwersation rnode and a 
caDwaffing mode in a ccor dan ce wth open and closed 
states of the ffip cover. On the other liarvi folder type 
portable plionestypicaDy have a constructkm inducing 
a phone body, a foUer. and a hinge mecftanism adapted 
to mecfianicaDy and electricaDy couple the folder to the 
phortebody. 

[0006] Although the current tenderKy of portable 
phones to pmride a more oorrQiect pftone constnc- 
tioa Ibis IS Unnted because it is necessary to ensure a 
(fistanoe tor portable pftortes corresponcfing to iKe'cfis-'^ 
tance t)etween the mouth and ear of Oie user. In porta- 
ble phones, a distance of about 14 cm or more sfKxid 



be naintained between a voice tt aigj ii ilte r, on which a 
microphone unit is installed, and a voce recover, 
r^ely, an ear pieo6-;On which a speaker is installed. 
The distance b^een the voice transiratter and voice 

5 re(^0verissocafleda*ccnversationdfStanceMnorder 
to providea cornpact phorie body while solving the Umi- 
fistion resulting from thB necessity of the oonversatkM 
(fistanoe. an anangement has been proposed in which 
the nwrophone urtd is tn^ed on the fCp cover tn the 

10 case of ffip type portable phonea For the same pur- 
posei in the case of folder type portable phones, an 
arrangement has been proposed in which the speaker 
is installed on the folder, along wdh an LCD unit 
[0007] A hinge mec han i sm for ttte above mentioned 

15 folder type portable phones tscfisdosed in ua Patent 
Noi 5,628.088 issued to Scott K wacox ^ al. assigned 
to KAotorda Inc. UaA.. and entitled "RADIOTELE- 
PHONE HAVING A SELF CONIAINED HINGE-. How- 
ever, the lunge mechanism cBsdosed in this patent has 

20 the following problems. 

[0008] The hinge mecfianism cfisdosed in the US. 
Patent No 5 628,<^ indudes a can to wtwh a spring, a 
cam. and a cam foOower are assembled in this order. 
The Ivnge mechanism is installed on a phone body at 

25 one side of the phone body However, the hinge media- 
nism disclosed in the U& Patent No 5.62a089 tn^ilves 
an instability in the opening and dosing operaliortt of a 
cover hingably coupled to the phone body tjy meartt of 
the hinge medi a im»in: Alsoi thereisanunt)alar»einthe 

30 force applied to the cover. Such problems resuft from 
only the fact that the hinge mechanism is anranged at 
only one side portion of the phone body, thereby caus- 
ing a structural urtalanca Ftftherniore* the cover nay 
be damaged by an excessive force frequently appfied 

36 thereto bi this case, the cap may be frequently sepa- 
rated from the can by virtue of an excessive force of tie 
spring applied thereto Such a separation of the cap 
ftom the can may result in a riHlfunction in the cpenir^ 
arvf dosing opefattore of ttie c(Mer. The di sclosed cap 

40 has a very weak construction insufficient to w ith s t an d 
the force of the spring. 

lOOOq Moreover,thespringdisclosedintheU.aPBl- 
ent 5.628.089 is too strong to make an easy assenv 
tjfing thereot This resuhs in a degradaton in the 

45 work^bifity in the assemb&ig of the entire dements of 
the mechanisnL tn addition, there s an adverse aHect 
on the operabifity of the cover, 
ipoiq Meanwtde, a hinge mechanism tor flqp type 
portabto pftones is cfisctosed in UlS. Patent No. 

so 5.697,124 issued to Jong Qabtlung, assigned to Sam- 
sung Qectronics Ca. Ltd.. Korea, and entitled "HINGE 
MECHANISM FOR RXTiABLE EUECTBONIC APPA- 
RATUS*. However, the hinge mechanism disclosed in 
this patent has 9ie toOowing problems. 

55 IPD111 The hinge mectonism disclosed in the U.S. 
Pstarit Na 5,697.1 24 Inductes a pair of Knge mndkites 
installed in a receiving part of a phone Ixxfy in a sfm- 
metric fashion. Each hinge module includes a hinge 
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s^Mft a haigd cl^^^ a Spring, aixl a hinge cover assenh 
bled together tn a hinge housing. Vk^iwer, the hnrtge 
mechanism occupies a large space because rts hinge 
modutes. which oonsisi of a ptuiafity ol dements^ 
shouU be arranged In a symmetric tehion. For tfus rea- 
son, this construction adversely affects the oonpact- 
ness of the phone bodyi 

[0012] Furthermore, there is a degradation in proAc- 
tivity and a degradation in the effioency of the assem- 
Utng process because the Idnge mechanism includes io 
two fringe rnoduSes each oorisisting of a large nurnber of 
elentents (the hinge housing, the tungesliaft the hinge 
cam. the spring, and the hinge oove^ 
[0013] Moreover, tfie springs of ttw hinge modules 
dteclosed in the ua Patem No 5,697,124 are too rs 
strong to make m easf assmtibig thereof. Due to 
8uch a strong spring fiofce; the hinge covers may be fro- 
querfly se pa r a t ed or damaged, tfiereby causing ttie 
springs to t)eoorne dteertga^d or be lost 

20 

SUISMARY OF THE INVEMnON 

[D014] ' AoooRfingly. the present invenfion has t)een 
made in view of ttie above mentioned problems, and an 
object of tfto present invention is to provide a hmge ss 
mecfiarrism of a portable pfione wftich is capable of 
acftiewng an tmprcvement in the efficiency ol ttie 
assembling process. 

[0015] Anottier object of the invention is to provide a 
tringe medianism of a portable ptK)ne wfvch is advanta' so 
geous in regard to the con^pactnessL 
[0016] Another obiect of the inventionls to provide a 
lunge mechanism of a portable phone which e&ntnates 
ttte use of constituting elements, such as an independ- 
ent hinge cover or cap^ adapted to sipport a spring, 3S 
iherebjf acfneving a high reOabiOV In operring and 
closing operations of a folder. 
tOOIT] Another obfect of the invention is to provide a 
fringe mechanism of a portable phone wtiich is capatile 
of actrievbig stable operring and dosing operaliorsof a 40 
folder. 

[D018] Anottier object of the invention is to prcwide a 
hinge mecfiarrism of a portak)le phone wfrich has a oorv 
struction capable of mourtsng a magnet tfiercAoL 
[0O19] In aooordancewiththepresentinvemxm. these 4s 
objects are accon^plished by providing in a portable 
phone induifing a pfKine body, a cover, and a lunge 
mechanism adapleri to medhanically ocMple the cwbt 
to tfw phorie body, the hinge inecfcmism oorrprising: at 
least one fringe module mounted to said pfvone body so 
and adapted to hinge said cover with respect to said 
phone body for operring and dosing said cover, said 
hinge module cornprising: a fringe tiousing having a bot- 
tom wall and a pair of opposite lateral end walls spaced 
from each olfier in a rotating axis direction, one ol said ss 
lateral walls having a hde; said hinge housing t>eing 
con^letety opened at an upper end thereof and also 
having a pair ol opposite longaufinal end vvafls spaced 



from each other in a direction rnxmal to said rotating 
axis direction: a hinge shaft fiaving a mountairvshaped 
portion provided with a pair of opposita'cam surfaces at 
one longitucfinal portion thereof and a shaft portion at 
tfie other lon^tucfinal portion thereof Scrid shaft portion 
bemg provided at a firee end thereof with a pair of oppcr 
site drcumfeiential flat surfaces arvl a pair of ^i/ p pHAA^ 
drciffnfarential curved surfeoes, said lunge sfiaft beirig 
arranged in s^ hinge hous&ig in such a tasfuon tfiat 
said sfiaft portion extends tfvough said hde of said 
fringe housing outNMudV ton said hinge fiousing and is 
coupled to siud cover, eo ttd it rotates toget h er with 
said cover; a fringe cam anartged in said fringe ftousmg 
in such a fashion tfiat it faces said fringe sfiaft on said 
rotating axis cfirectior), said hinge cam fiaving, at one 
longitucfinal portion tfiereof , a pair of mountaiivshaped 
protrusions respectively provided with f&ang cam sur- 
faces defirring a vaOey-sfiaped portion tfierebelwoon, 
and, at tfie otfier lon^tix&ial portion tfiereof a mounting 
protrusion extencfing in s^d rotating axis c&ectior^ said 
fringe cam engaging at sead vafley-sfiaped portion with 
said mountairvsfiaped portion of said fringe sfiaft in 
such a tasfrion tfiat it slides straight in saad rotating axis 
<firection in accordance with said rotation of said hinge 
sfiaft; a hvige spring arranged in said fringe fiousoig in 
said rotating axis direction In such a lasftion tfiat it Is 
mounted to said mounting protrusion of said fiinge cam 
at one end thereof and is tn contact vMtfi the olfier lateral 
end wall of said hinge housing at the other end tfiereof. 
said fringe spring serving to urge said hinge cam towam 
said hinge shaft in said rotating axis (firection; and 
means for guidoig said straight s&cfing movement of said 
hinge cam in said rotating axis drection 

BRIEF DESCnPnON OF THE DRAWINGS 

[0020] The foregoing and otfier objects^ features and 
advantages of the present invention wiQ l>ecome more 
apparent from the tbOowing detailed description wfien 
taken in oorjimctlon wilh Ifie acixvrfianyirig dr&wlrigs in 
wftich: 

Fig. 1 is a perspective view illustrating a flip type 
portatile pfione wirich is in an off-fiook states 
Fig. 2 is a perspective view Illustrating the f^) type 
portable pfione which is in an on-fvx)k state; 
Fig. 3 is a plan view of fiirige modules having a ooTh 
figuration aooonfing to a first embocfiment of the 
present Invention, Slustraling a state in which tfie 
fringe modules are mounted in a receiving portion 
provided at a lower casing frame of a phone t>ody; 
Rg. 4 is a perspective view Qlustiating one Nnge 
module according to tfie fiist embodiment of the 
present invention lt\ an assentied state, 
Hg. 5 is an escpioded perspective view aiustiating 
tfie hinge moc^iiS&shown'in Rg. 4; 
- Rg. 6 is a cross-sectional view illustrating the 
assenfbled fringe module of Fig. 4; 
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Ftg. 7 is a perspecth^ view 3hiStrafing a process 
assemt&tg a fSp cover to 9ie hinge mechanism 
acoordrng to the fffst- entoftment of the present 

invention* 

Ft9.8 isaaossH6ectionalvie«ftakenalongthelm8 5 
X-XofFtg. 3. iDustralmg a state in which two hinge 
modules are nrntinted in a syntmetricaS nianner 
receiving portion of a tringe arm inducted in the 
phone body; 

Fig. 9 is a crossrsectional view sonSar to Rg. 8^ to 
aiustiating a state in which two hinge modules are 
mounted In an asy mm etri ca l manner in the receiv- 
ing portion of tfie hinge arm; 
Fig. 10 is a crossrsectional view similar to Fig. 8 
Slustiafiftgaslatem wtschorriyorietungernoduleis rs 
mounted in itie receiving portion of the Ivnge arm; 
Fig. 11 is a crossrsectional view Illustrating a state 
in which a fiip cover is mounted to two lunge mod- 
ules acooftfing to 0yo first embodiment of the 
present so 
Fig. 12 is a perspective view atustrafing a Nnge 
module having a oonfiguiation aocorcfing to a see- 
oru enDOwnem ov ine presetn mvenDon, 
Hg. 13 is an CKpio d ed pe r specfive view illustiaAmg 
the hinge module aoooRing to the second entMXfi- ss 
ment of the present invention; 
Fig. 14 Is a perspective view fllu^rafing a hinge 
mediae havirrg a oonfigursbon aooording to a third 
emtxxfiment of the present invention; 
Fig. ISisaneayiodedpeiSpectivevfewillustFating ao 
the hinge module according to ttie third errbocfi- 
ment of ttte present invention; 
Fig. leisatxjttomviewofl hinge modiiesltainnga 
configuration accortfing to a fourth eiito fim cnt of 
Itie present invention. iOustrating a state in wtnch as 
the hinge modules are mounted in a symmetrical 
rramer in tti8 receiving portion defined ^ ttie upper 
casing trame of the pfione kxxty. 
Fig. 17 is an ewplo d ed peispective view 91u8trating 
the conf^guralion of one torige mnfade aooonfing to 4D 
ttie fourth embodiment of ttie piesent invenbcn; 
F^ 18 is a perspective view iOustra&ig one hinge 
module accortfing to ttie tMjrth emtxxfiment of Hie 
present invemion in an assembled state; 
F9. 19 is a cross^sedianal view fflustrafing ttie « 
assembled hinge module of Fig. 18; 
F^ 20 is a cros&sectional view taken along the 
Gne X - X of Fig. iDustrating a slate to wWch two 
lunge modules are mounted in a symmetrical man- 
ner in ttie rec«ving portion of the phone txxty; 50 
Fig. 21 is a crossrsectional view stmtlar to Fig. 20. 
QlusHating a state in which two hinge modules are 
nxxinted in an asynonelrical manner in ttie reoeiv-' 
ng portion of ttie phone body; 
Fig. 22 is a cross^secfional view similar to ^^9- ^ 
illustialing a state in «4Mi only one hinge module is 
mounted in ttte reo^ving portion of the pttorte body; 
Fig. 23 is a perspective view Qtustiating an assenv 



bied stale of a hinge module having a configuration 
aoconcfing to a fifth entxxfiment of the present 
biventlon; 

F^. 24 is a perspedivo view aiustrating toe hmge 
module aocbifcfing to the fiflh embodimer^ of the. 
present invention in which the lunge cover is sepa- 
ratEd from the Itinge housing; 
Ftg. 25 is a perspective view jBustrating an assem- 
bled state of a htoge module tiavirig a configuration 
according to a sixth eiitxx li ment of the present 
invention; 

Fig. 26 is a perspective view flhistrating the hinge 
module accord in g to the sixth entxxfiment of the 
present invention in which the hinge cover Is sepa- 
rated from ttie linge housing; 
Fig 27 is a perspective view illustrating an on-hooK 
state of a folder type portable phone equqpped witii. 
a htoge mechanism having a oortfigurBtion aooord- 
ing to a seventh errbodhnent of the present irwen- 
tion; 

F^. 28 is a perspective view illustrating an off-hoolc 
state of ttm folder type portable phone equipped 
wifti a hinge mectianism aooonfing to ttte seventh 
embodiment of the present invention; 
Fig. 29 is a partially brotan plan view illustrBting a 
fMder mounted with the Itinge mechanism aocorci^ 
ing to the seventh entoocfiment of the present 
invention; 

Fig. 30 is a cros&sectional view taken along the 
QnaX-Xof Fig.29; 

Fig. 31 is an exploded perspective view ilustrating 
the configuration of a h^e rrvxfule cuxording to 
the seventh errbodment of tlie present invention; 
Fig. 32 is a front view taken to a direction inrficated 
by theanowD in Fig. 31; 

Fig. 33 is a perspective view iQuslmting a process 
tor asserrtoOng a totoer to the hinge mectian ism 
acoxcfing to the seventh embod i ment of toe 
present invention; 

Hg. 34 is a cross-sectional view Ohislrating a state 
in wtuch ttie folder is assembled wito the Nnge 
modules accortfing to ttie sevento em b od im ent of 
ttie present tnvenlxxi; 

Hg. 35 is a partially broken plan view illustrating ttte 
folder mounted wito a ttinge iractianism accordirtg 
to an eighth embocfiment of toe present invention. 

36 is a cross-sectional view taken along ttie 
lineX-XofFig.35; 

Fig. 37 is an exptoded perspective view illustrating 
a fnnge module having a configuration according to 
an eighto entexfiment of ttie present invention; 
Hg. 38 is a perspective view illustrating an assem- 
bled state of ttie Nnge module according to ttie 
eigtrih entoodbnent of ttie present invention; 
Hg. 39 is a Gi06&«ectional view iOustiating ttie 
hinge modute aooording to ttie tightti embodiment 
of tfie present invention; 

Hg. 40 is a perspective view illustrating an on-hook 
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of a foUer type poftsUe piione oqu9)ped wrth 
a hinge mechanism a ccord in g to a ninth enixxfi- 
ment of the present oivention; 
Hg. 41 is a peispecljve view Olustraling an off 4^ 
slate of the tbUer type portable phone eqi^pped 
with the hinge mec ha nism acoordSng to the ninth 
embodiment of the present invention: 
Fig. 42 is a plan view aiustrating a state in wftich tfte 
hinge moduSe acoonfing to the runth erntiocfiment of 
the present invention is mounted to the upper cas- 
ing frame of the phone body: 
Fig. 43 is a bottom view Olustrating the hinge mod- 
ule aoooiding to the ninth erftxxflment of the 
present invention mounted to the upper casing 
frame; 

Fig. 44 is an eo^Med perspective view iDustraling 
ttie conf^ifBtion of the hinge modide aooonfing to 
ttie ninth errbocfiment of tfie present inifenfion; 
Tig. 45 is a oose-eectional view illustfating an 
assembled state of the fiinge modiie aoconfing to 
tfie ninth entediment of the present invention; 
Fig. 46 is a pbn view iffustrating an assembled state 
of theliinge module aooonfing to tfieriinlhentadi* 
meni of tlie present invention; 
Fig. 47 is a cros&eeclional view taken along the 
l!neX-XofRg42: 

Fig. 48 is a cross-sectional view illustrating a state 
in wtnch the loUer is assennbled with tfie hinge 
mecf^anism aocwd tn g to tfie ninth errbocfimenl of 
tfie present invention; 

Fig. 49 an eofAxfed perepective view inustrating 
a state in wttich tfie folder is moulted to tfie phone 
body by tfie Hnge mectonism aooonfing to tfie 
ninth embocBment of tfte present invention; 
F^ 50 is a cross-sectional view fltustrating the 
hinge module acoonfing to tfie ninth emtxxfiment of 
tfie present invention in wfrich 9s fiinge shafts and 
tiinge cams are asymmetricaOy mounted in a cen- 
tral arm of ttie phone bodjy; 
Fig. 51 is a perEpedivB view iDusliating a fdhge 
fwusiiigfiaving a oonfjynation a c cor din g to a tenth 
entecfiment of the present bwenfon; and 
f=ig. 52 is a perspective wew aiustratmg a hinge 
ficusing having a oonfigLiration according to an 
eteimnenixjuiiieiiiOririepresernirivijiiuNL 

DETAILED DESCRIPTION OF THE PREFERRED 
BIBODUIEliT 

[0021] ReferencewBlnowbemadeindetaltothepre- 
fened errtexfiments of tfie present invention In tfie to^ 
lowing descr ipt ion of tfie present oivention. a detailed 
desorfption of loiGwn functions and oorifiguiations inoor> 
porated herein wSl be omitted wtien it may make tfie 
subject matter of tfie present owention fattier unclear. 
[0022] Fig. 1 is a perspectiva vtew ifiustrating a fSp 
type portable phone which is in an off-hock state 
whereas Ftg. 2 is a perspectiva view Otustiating the flip 



type portable phone wfiich Is in an on-hook slate. 
[00231 The off-hook state of the portable phone corre- 
Gponds to a oonvetsation mode whereas the on-hook 
state of ffie portable phone conresponds to a call Mfting 
5 moda 

[0024] As shown in Rgs. land 2. the portable phone 
inc&Jdes a phone txxfy 1000. a flip cover 2000. and a 
hinge mecfenism (shown in Fig. 3) axiapted to mechan- 
icaDyoouplethefGpoQver2000tothephonebody 1000. 

to The phofie body 1 000 includes an uf^per casing l^ame 
1001 and a lower casing frame 1002. An antenna unit 
1010 is mounted to ffie t4)per end ol the phone-body 
1000. Bekiw tfie antenna unit 1010. an ear piece 1020 
including a speaker is arranged on tfie phone body 

15 1000. An LCD unit 1030 is ananged on the phone body 
1000 betow the ear piece 102a Betow the LCD unit 
1030. a key pad 1040 Including a pluidify of keys is 
ananged on the phone body 1000. A fdnge arm 1050 is 
mounted to the phone body 1000 below the key pad 

so 1040. A microphone unit 1060 is installed in a central 
portion of the hinge arm 1060. Apair of hinge modules 
(shown in Ra 3) are also tnstaOed in the hinge arm 
1060 at opposite skies of the mi crophone unit 1060. 
Tlie fiinge modules compose a finige mechaitism 

2s aooonfing to tfie present invention. 

VmSi A fSp cover 200 s hingably coifaied to the 
phone body 1000 by means of the hinge mec ha n i sm. 
Tfie fGp cover 2000 ^ provictod wiSi a pa^r of lateraDy 
spaced necks 2010 extencfing from one end of its body. 

30 A hnge socket 2100 is fbmied at a free end of each 
neck 2010 and cot9>led to the hinge mechanism. 
[90261 As shown in Fq. 3. the hinge modules, which 
are denoted by ttie reference cfiaractefs Ml arxJ M2. 
are symmetrically mounted in a receiving portion of tfie 

3s ijfper casirig frame 1 001 • respectively. The fuiige mod- 
ides have a configuration in accordance wdh a first 
entxxfiment of tfie present inventioa A space 1005 is 
defined in tfie receiving portion of tfie upper casing 
frame 1001 between the fnnge nmtules Ml and M2 tn 

40 orderto receive tfiendcmpfione unit 1060. 

100271 Now, the oonfiguralion of each hinge mocftjte 
wlQ be described In detail, in oor^uncthvi mm Figs. 4 to 
a 

[D02m For reference* it is noted tfiat tfie X-ooas cfirec- 
45 tion in Fig. 5 corresponds to a horizontal direction, tfie Y- 
a»s direction corresponds to a vertical cfirection, and 
the Z^xis direction conesponcfe to a rotating axis cfirec- 
inn. It is also noted that the Nnge modules M1andM2 
fiavettie same configuration and mounted in a ^fmmet* 
50 real manner in tfie receiving portxm of Ifiepfione body 
1000. Aoconfingly, the foOowing description wSl be 
made only in conjunction with one modula namely, the 
module Ml. Ho desajption vnU be made tor tfie otfier 
module M2. 

55 [p029] As mentioned ^)ove. the hinge mecharnsm of 
ttie present invention mctodes uvo fiinge modules which 
are assembled on the receiving portion provkfed at the 
tower end of the uPper casing frame 1001. When ihe 
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hinge modules are in a slate in which th^ are mounted 
in the receMng poirto of the ijfjper casing trame 1W^ 
their Mnge covers are exposed oulMaidly from the 

[00301 Hg. 4 is a perGpedive view Sustrating the 
hinge module assennUed in accordance with an embod- 
iment of the present inventioa Fig. 5 is an exploded per- 
spectnre view iQustroling the hinge nrioduJe shcMm in 
4. Fig. 6 is a crase^ectioiia) view iOustiating the assem- 
tsled Knge module. 

[0031] As8howninFig&4tD6.thehingemoduleM1 
inchxles a hinge houshig 10. The hinge nuxide Ml dso 
includes a Knge shaft 20, a hinge cam 30. and a hinge 
spring 40 installed in the hinge housing 10 in the cfireo- 
tionorarolatingaxisAI in ttasoider.lhe hinge shaft 20 
and hinge cam 30 have cylindrical shapes^ respectively; 
so that they are assembled' together in tfte rotating aods 
(£reclioa A Knge com SO is adifitionally assembled to 
the hinge housing 10 in onSer to protect the hinge shaft 
20. hinge cam 30. and Hnge spring 40 received in the 
hinge housing 10. 

[0032] The hinge co/er 50 may be selectively used. In 
other words, the hnnge onrer 50 is assembled to the 
hinge housing 10 in the case of a !%> type portable 
phona On the other hand. Di the case of a folder type 
portable phone, ttte hinge cover SO is not an eseential 
element of the hinge mecfi anism . In tfte latter CBseittie 
hinge cover 50 may t)e selectively usedL 
10033] The fonge housing 10 is completely closed at 
one end thereof by a lateral end wa0 101 aridtsparfolly 
opened at ttte other end thereof by a lateral end wall 
102. That is^ a tiicular hole loea is formed through the 
end wa0 102 h order to allow a shaft portion 21 of the 
hinge shaft 20 to pass tfierethrough. The hinge housing 
10 is ateo completely opened at its ifsper end and is 
connptetely closed at its lower end That is. tfm hinge 
hou^ 10 has an cpernng 103 at its ivper end. and a 
curved bottom waO 104 at its lower end: At least one 
engagement hole 106a is provided at each side wbD 
106 of the hinge housing lOinordertomountttialBnge 
cover SO to the upper end of the hinge housing 10. 
tfiereby owering the opening 103. 
[0034] The hinge fx)using 10 is also provided vwth an 
ifjper suiface 105 eodencfing around tfte opening 103. A 
pair of recesses 107 are formed on the upper surface 
105 at opposite ends of the Mnge housing 10 in the 
rotafing axis (fredion. respedwelyi A guide slot 104a 
(shown in Fig Qis formed at the bottom waD 1 04 in such 
a fasfiibn that it mten ds in a tonoptudlhal direction, 
namely, the rotafing ans (firectioa by a (tesired <fis- 
tanca 

[0035] The shaft portion 21 of the hinge sfiaft 20 
eodends in the rotating dMSdirecttori, nanwiy. theZ-asds 
direction. The hinge shaft 20 also has a mourtairv 
shaped portion 22 extending to the horizontal direction.- 
nannely. the X^a» (firection. whBe having a pair of verti- 
caOyofjposde cam surfaces. The shaft portbn 21 hasa 
cylindrical shape in such a fashion that it is provided at 



opposite lateral ends thereof with a pair of facing fiat 
surfaces 21a. respectiveiy. and at upper and Iwer ends 
thereof with a pair of tadng curved surfaces 21bL 
respectively. The direction, m which the cun/ed surfaces 

5 21b arecpposito to each other, is perpendicular to the 
(firection along wfuch the mounlain-ehaped portion 22 
fifidends. The direcfion. in which the fiat surfaces 21a 
are opposite to each other, con^esponds to the fiorizon- 
tal direction, namely, tho X-axis cfirection. The (firection. 

10 in wfttch the curved surfaces 21b are opposite to each 
olfier, corresponds to the vertical direction, namely, the 
Vaxis <firection. 

P036] The hinge cam 30. v4tich sGdes In the rotafing 
axis direction, namely, the longitijcfinaj (firectioa 

15 respect to the hinge shaft 20. has. at one longdufinal 
portion thereof, a pair of verttcaUy spaced mountain- 
shaped polione 31 defined with a vaDey^shaped portion 
32 therebetweea The vaDey-shqped portion 32 is 
(iefined by a pair of facing cam swfaoes respectively 

20 pronded at tfte mountain-shaped portiorG 31. The cam 
surfaces of ttie mountain-shaped potions 31 are in con- 
tact with the cam surfaces of the liinge sfnft 20. respeo- 
tively. The hinge cam 30 is also prcMded at the dher 
longituc&ial potion thereof with a spring rrKxinting pro- 

25 tnsion 33 ex t end i ng in the rotating axis direction. A 
gude protrusion 305 (shown In Fig. Q is downwanfiy 
protmded from Hhe tower surface of 9)e hinge cam 30. 
The gifide protrusiGn 305 is rec^ved in the giide slot 
104a (shown ffiRg. 6) of tfieNnge housing 10 so that it 

30 glides a straight movement of the hinge cam 30 in the 
rotating axis (firection. The valley-shaped potion 32 
defined between the mountain-shaped potions 31 
mduiKib fiorizontaBy. 

10037] The Itinge spring 40 is installed between tfie 

3s hinge cam 30 and the oorT9)letely closed end waD 101 of 
9te hinge housing 10. One erxl 41 of tfte hinge spring 40 
is &n contact w^h a surface 34 formed around the sprffig 
mounting protrusion 33 wfiereas the other ervJ 42 of the 
hinge spring 40 is in contact vMth ttie completely closed 

40 end w^ 101 of the hinge housing 10. Aocofd t nrty. the 
spring force of the hinge spring 40 is appfied In the rotat- 
ing axis cfirecfionAI. Since the hinge spring 40 is fitted 
around the spring mounting protrusion 33 at one end 
thereof, its separation is ^evented 

45 [0038) The hinge cover SO has a flat upper surface 51 
and a curved lower surface 52. The curved lower sur- 
face 52 is adapted to support the hinge shaft 20 and 
hinge cam 30. The Nnge cover 50 is also prcmled at 
opposite longitudind ends thereof wilh a pair of oppo> 

59 site protrusions 53 to be engaged Mth the recesses 
107. respectively. At least one engagement protrusion 
505 is protnxfed from each side surface of the hinge 
cover 50. 

Ifaaat TheassenUingol the hini^ module mi, which 
S5 has the at)ove mentioned^mi ifiguidli on, is actiieved ty 
arranging the hin^ shaft 20, hinge cam 30. and hinge 
spring 40. tn this order, in the hinge housing 10. and 
then coi9)iing the hinge cover 50 to the opening 103 of 
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thehsngehousii'^IG. 

[p04q tnastateinwhiGhtheassennbringoflhe^e 
moAile Ml is connoted. Ihe shaft portion 21 of the 
hinge shaft 20 is exposed outwanfly from the Nnge 
hotfiing 10. as shown 01 Fig. 4. The shaft portion 21 of 
the tunge shaft 20 is coupled to the assodated hinge 
socket 2100 (shown in Fig. 7} of the fSp cover 2000 so 
thai it rotates in aocoidance with the opervng and dosr 
ing operations of the OMT 2000. 
[mi] VVhen the ftinge shaft 20 rotates along wilh the 
ffip cover 2000, the hinge cam 30 sfides along the hinge 
shaft 20 wh9e conducting a straigfTt rectproca) mo¥e- 
mterrt along the guide siot 104a. as shown in Fig. a At 
ttBS timei the haige spnng 40 conducts a uwipr e s si on 
or eoyansion movement along the rotating axis. 
[0042] In Oieoornpleteiyasscnrtled slate of the hinge 
module Ml. the vaOe^^haped portion 32 of the hinge 
cam 30 is maintained in a state engaged with the mouTh 
tair^shaped portion 22 of the lunge shaft 20. The hinge 
cam 30 is also maintainfid in a slate tOM^ ttte 
Mnge shaft 20 by the lunge ^'ng 40. The mountain- 
sh^)ed portion 22 of the hinge shaft 20 extends hon- 
zontaDy whereas the dvectioa in which the rnountain- 
shaped portions 31 of the hinge cam 30 are opposite to 
each ofter. correspond s to the vertical <firecfion. When 
the hinge shaft 20 rottes. the hinge cam 30 sfides 
along the hinge stiaft 20 while conducting a strais^ 
redprocai movemertt along the guide slof 104a. 
[004^ In a state in wtnch ttie hinge modules of the 
presem invention are nmnted tn a syinrntirical manner 
in the hinge arm 10S0 of the upper casing frame 1001. 
the shaft portions 21 of the t^e modules are eoqposed 
outwardly from oppositB ends 1051 of the hinge arm 
1050. respectively, as shown in Hg. 7. The hinge sock- 
ets 2100 of the ffip cover 2000 are fned arourxl the 
eo^Msed shaft portions 21 of the hinge modules in the 
rotatirtg axis direction, respectively. Each of ttie hinge 
sodctt 2100 has a lilting portion 21 10 adapted to t)e 
fined around an associated orw of the shaft portions 21 . 
The fating portion 2110 has a shape corr e sponding tD 
tharof the associated shaft portion 21 nducfing. the flat 
and curved surfaces. 

[0044] Refening to Rgs. B to 10. various mounting 
methods for the hinge modules Ml and M2 are ffius- 
tialed. Fig. a illustrates the case in which tiie hinge 
modules Ml and IM2 are mounted m a symmetr i cal 
manner in the reoeivihg portion of the hinge arm 1050 
induded in the phone txsdy. Hg. 9 aiustrates the case in 
wtttch the hinge modules Ml and M2 are mounted in an 
asymmtirical manner In the receiving portion of the 
hli^ arm 1050 included in the phone body. Rg. 10 
illustrates tiie case n which only one hinge module Ml 
is mounted in the receiving portion of the hinge arm 
1050. ft is possiale to change tite opening and dosing 
angle range of the ffip cover tyy appropriately selecting a 
desired one of ttie various Ivige^rniodule' mountirig 
methods. 

[00451 lntheca8eolFtg.8^thelungemoduSesM1and 



M2 are mounted in a s ym metri c al manner in the hinge 
arm 1 050 included in the phone body. Where the hinge 
modules Ml and M2 of tiie present invention are 
mounted in ttie receiving portion of the upper casing 

5 frame 1001 insuchafashionthattheyaresymmetricto 
each other in the rotating axis cfirection Al, as shown in 
Ftg. 8. fhB tvnge housing 10. hinge shaft 20. hinge cam 
30. and hinge spring 40 of each hinge modiie are 
arranged in ttns order in tfie rotating axis direction Al 

IP whae being syrninetric to tl«m of the other lunge nnod^ 
ula 

[0046] The mountmn^haped portion 22 of the hinge, 
shaft 20 is en^ged wHh the vaOey^shaped portion 32 of 
tiie hinge cam 30. One end 41 of tite hinge spring 40 is 

t5 in contact witi) tiie surface 34 of the Nnge cam 30 
whereas ttie olher end 42 of the lunge spring 40 is in 
contact witti ttie closed end wall 101 of the Ivnga hous- 
ing 10. When the mountafri-shaped portion 22 of ttie 
hinge shaft 20 is positioned in a state, in wtttch Hs cam 

20 surfaces are vertically opposde to each ottien ttie hinge 
spring 40 is nrBbitained in a maximum axparsion state. 
The shaft portion 21 of ttie Itinge shaft 20 is exposed 
outwardly from the a s so c iated end 1051 of the hinge 
arm 1050. As menti on ed at>ove. the mountain-shaped 

2S portion 22 Of ttia hinge shaft 20 extends horizontal^ in 
such a fashion tt»t ttieir cam surtaces are vertically 
opposite to each ottier, and ttie vaDey-ehaped portion 
32 of ttie hinge cam 30 also extends horizontally in such 
a fashion ttiat ttie cam surfaces defining ttie vaSey- 

30 shaped portion 32 face each ottier in ttie vertical direc- 
tioa 

[P047] lnttiecaseorFig.9,ttiehingemodulesM1 and 
M2 are moulted in an asymmetrical manner in ttie 
receiving portion of ttie ttinge arm 1050 included in ttie 

35 phone bod^ As shown in Fig. 9. ttie lunge module Ml is 
mounted in such a fasfuon ttiat it is directed in an 
{jfmard drection (Y-axis (firection) whereas ttie hinge 
module M2 is mounted in such a tasttion ttiat it is 
directed in an inwaid direction of ttie plione txxly. 

40 10048] In the hinge ncdule Ml, aocorcfngty; ttie 
mountmshaped portion 22 of the hinge shaft 20 is 
arranged in such a fashion ttiat its cam suriSaces are ver- 
tically opposite to each ottier. and the mountaifvshaped 
portions 31 of ttie Nnge cam 30 are arranged in such a 

45 fas fuon tt iat ttietr cam surfaces are vertically oppositeto 
each ottiar. On ttie ottier hand, in ttie hinge module M2. 
aocorcfingly, ttie mountairvshaped portion 22 of ttie 
hinge shaft 20 is arranged in such a fasluon ttiat its cam 
suri^icesare horizontsdly opposHeto each ottier. andttie 

50 mounteirvshaped portions 31 of ttie hinge cam 30 are 
arranged in such a fashion ttiat ttieir cam suifeioes are 
horizontally opposite to each ottier. 
[D049] Alsoi ttie Shaft portions 21 of ttie hinge mod- 
ules Ml and M2. which are exposed outwardly from 

55 opposfteendsl051oftt)etungeanmi060.respec6vely. 
are arranged in such a fasttion tfialttiey ve asyinmetric 
to each other. 

[OOSCq Thus, ttie hinge modules Ml and M2. which 
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have the same oonftguratioa st^ mounted to the iw^r 
casmg frame 1001 of the phone body in si^ a tehion 
thai they are asymm^c to each other. As a result the 
enga^ng po sitkw of tfie hinge shaft 20 Mth respect to 
the associated Mnge cam 30 in me MngefmxMe Ml is s 
varied from that of hinge module M2 when the shaft por- 
tions 21 of the hinge modules Ml and M2 are fitted in 
the hinge sockets 2100 of the ffip oover 2000. tn this 
case, accord ingl y, only the opening and closing ang^ 
range off the fi9>ooMer is changed from that of the case w 
shown In F9.a 

[0O51] In the case ofRg. 10. only one fwige module 
is mounted in the receiving portion of tfie hvige arm 
1050 provided at the i^iper casing frame 1001. As 
shoim in Rg. 10. only one hinge module, rxsanefy, the is 
Nnge module Ml, is mounted in the left pert o« the 
recefvfrig portion of the upper casing frame 1001. hi the 
right part of the receiving portion of tfie upper casing 
frame 1001» a hinge dumny MS is miounted in such a 
fashion that ft is integral wim the receiving portion. so 
[0062] The hinge dumrr^MS has an ancdlyeztencfing 
hole 205 adapted to increase the rigxfity of ttie hinge 
dummy M3. tn tfns case, the space utSzation of the 
phone t)0dy can be m aximize d because the otfier hinge 
module M2 is dteperrod watt ss 
[0053] Rg.l1isacrD6&sectionalvieMrilU5lralingthe 
state in which the ffip cover 2000 is edited to tMO hinge 
modules Ml and M2 sy m metric a lly mounted^ in tfie 
reoeivfrig portion of the upper casing frame 1001. As 
shown in F9. 11, the hinge modules Ml and M2arefit- so 
ted in the Hnge soctals 2100 of the flip cover 2000. 
re^eclivelyi 80 that they appiy^ to the fQ> onrer 2000. a 
fioroe adapted to urge the % cover 2000 to be opened 
in an orvhook slate and a force adapted to prevent tfie 

cover 2000 from being pcvotally moved in an off-hook as 
stata Such a function ol the lunge modules Ml andM2 
is adneved in accordance with a cooperation of tfw 
hinge shaft 20. lunge cam 30 and hinge spring 40 
included in each hinge modute. The toroes appfied to 
thBf|pcovcr2000 are geneiated from Ihe h inge sp ring s « 
40. A desirai conver sa tion anc^e On the off-hook state) 
and a desired can waiting angle (i n the orvhook state) of 
the ffp cover 2000 are obt^ned in accordance with 
rotating movements of the lunge shafts 20. stiaigm sSd- 
ing movements of the hinge cams 30. and cam opera- 45 
tions between the hinge shafts 20 and the assodate d 
hinge cams 30. The angle, at which the f4> cover 2000 
is prevented from be&ng pivotaOy rnoved. corresponds to 
a general oorrversafion angle of. for example; 1 35*. 
[0064] Meanwfde. the opening and dosing angle so 
lange of the ffip cover 2000 may be varied by wying 
the angutarpositionoftheshaft portion 21 in each hinge 
shaft and the angiiar position of the fdfing portion 21 1 0 
in each hinge socket 2100. Where the l^nge modules 
are symmetrically ar r an ged in accordance with ttie ss 
present invention, the opienihg and ctosing angle range 
of the ffip cover 200 is about 130* to about ISO*. Where 
the <fireclion, in vvhich tfie flat surfaces 21a formed at 



tfie exposed end of each hinge shaft 20 are opposite to 
^ch otfier. and ttie d i rection, n wfiich the curved sur- 
faces 21b are opposite to each otfier. are vaned.'tfie 
opening and closing angle range of the f^ cover 200 is 
varied otfier words, when tfie angular position of tfie 
sfoft portion 21 in each hinge shaft 20 is varied, tfie 
opening and dosing angle range of tfie fQp omr 200 is 
varied. 

IQOSq f=ig. 12 is a perspective view atustrating a hinge 
mocUe having a oonf^iDation acoonfing to a second 
entediment of tfie present invention. Rg. 13 is an 
exploded perspective view fflustraling tfie hinge rnodide 
according to tfie second ennbodimertt d tfie present 
invenfion. 

[0056] The hinge module configuration acoonfing to 
Itie second errtxxfiriierit of the present ffiveiition is sim- 
ilar or iderilical to that according to tfie first errtxxfiriient 
except for tfie oor rfigur a lio ns of tfie hinge housing 10 
and hnge cover 50. Aoooicfin^* tfie hinge module oofH 
figuration aooorcfing to tfie second entecfiment of tfie 
present invention be described only in assodafion 
witti the configurations of tfie hinge housing 10 and 
hinge cover 50 wfvie referring to Figs. 12 and 13. 
ID0S7I bi tfie funge module Ml accorcBng to tfie sec- 
ond ernbocfinrieiit of ttie present ffivenfior^ tfie means fbr 
assentGng tfie hinge cover 50 to tfie Nnge housing 10 
comprises a 

pair of hinge holes 106b respectively perfo- 
rated tftrough botfi sicte waDs 106 of tfie hinge housing 
10 at one upper comer of tfie fnnge housing 10, and a 
par of Nnge protrusions 56 respectively fbrrned at botfi 
side surfaces 54 of tfie hinge cover 50. The Nnge pro- 
truskins 56 are engaged witti tfie hinge holes 106tx 
Accordingly, tfie liinge cover 50 can honge about a rotat- 
ing a)dsA2witfi respect to tfie Nnge housing 10 in order 
to open and dose the hinge housing 10. 
JjOOSBi By virtue of tfie above mentoied assembling 
means, tfie process of assentfing tfie Nnge cover 50 fr> 
Ifie Nnge housing 1 0 can be easily carried out Also^. tfie 
process of asserrkA'ng tfie Nnge shaft. Nnge cam. and 
Nnge spring in tfie Nnge housing can be easiy and 
accurately carried out Actui dii i y >y . cor w enl e noe is pro- 
vided to tfie wortcer for conducting tfie assenrtfing proc- 
ess. Thatls. tfie asserrtsGng process can be completed 
by siirply Nngably mmng tfie Nnge cover SO to dose 
tfie Nnge fnusing 10 after assOTbling the Nnge shaft 
20. Nnge cover 30. and hinge spring 40 in the Nnge 
hoiBtng 10. When it is desired to lisasserrUe tfie ele- 
ments mounted tn tfie Nnge housoig 10. ttvs can l)e 
easily adneved k^y simply NngaMy mewing tfie Nnge 
cover 50 to open tfie Ni^ housing 10. tnparticular.it is 
possdsle to prevent tfie Nnge cover 50 from being tost 
during a maintenance and repair of tfie fvnge modula 
(OOSq Fig.14isaperspectiveviewiltustratingaNnge 
modde having a oonfigurafon accorcfing to a tfud 
eiTto fim ent of tfie present inventioa Fig. 15 is an 
exploded perspective vie;r Blustrstf tfie Nnge module 
according to tfie tfud errbocfiment of tfie present inven- 
tion. The Nnge module oonfiguration acconfing to tfie 
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tfnrd cnto S m e nt of the' present oivenlion is sinmbr or 
identical to that a ocoit fin g to the first entedment* 
etoept tor the oonfiguiafion of the hinge housing lOarvl 
the oonfiguratton cf a hinge cower loa Aooorifing^^ 
hinge module oon Tqufa tion accord in g to the third 
entediment of the present invention wiD be desoribed 
only in a ba» o ciatio n vwth ftto oonfigurBtions of the lunge 
housing 10 ardfAige cover 108 wide reterraig to Rgs. 
14 and 15. 

C006QI tn the hinge module Ml according to the tfvd 
entecfiment of the present irMntioa the hinge cover 

108 is ooi4)lGd to the hinge housong 10 by a connecting 
rnerrter 1 09 in such a fashion that it is integral with the 
fenge housing 10. as shown in Fig& 14 and 15. 
PXKI] The connecting merrter 109 is made of a fiex- 
iUto material wfule haying a stnjcture having a smaD 
Hmdross so tint it serves as a ttinge menter tor the 
lunge cover loa The fiGsdblernaterial off the Nngernern- 
bet 109 may be a plastic material. The hinge ment>er 

109 is connected at one end thereof to the ctosed ervl 
mO 101 of the lutge housing 10 and at the other end 
thereof to one end of the Nnge cover 108 so as to inte- 
grally connect the tvnge housing 10 and hinge cower 
108 together. Sbice the Nnge member 109 has a ftaod- 
bOity. the trnige cover 108 can hingably move to open 
and dose tfie Itinge liousing 10. 

[0062] The hinge cover 108 has opposite side sur- 
faces 108a, a flat ii^sper surface 108c» and a curved 
lower swfaca 1 10. At leest one engagement protrusion 
108b is protruded from eech side surface 108. The 
Imge cover 108 also has a protrusion 108d to t>e 
engaged with lite recess 107 of tfie hinge housing 10. 
I006Q Fig.16i8aboltomviewiDuBlralingastatein 
wtvch Iwige modules ftaving a configurBtion acconfing 
to a tourth errbocfiment of the present invention are 
mounted in a symmetrical manrwr in the receiving por- 
tion defined on tf>e upper casing frame 1001 of the 
phone tx)dy10OO. 

|g0641 AsshoiivninRg.16wthehongemodulesM1and 
M2 are ^iiiielricaDy rrviuntBd in tfie receiving portion 
of the upper casing frame 1001 insuchafasfBonthata 
space 1005 is defined therebetween. The space 1005 
defined tsetween me hinge modules Ml and MZ is 
ad^rted to InstaB a mi crophone unit ttterein. 
[0085] In order to maintain the fiinge modules Ml and 
M2 in a fiffid states VMaDs 1008 and 1007 are formed at 
the ifiper casing frame 1001. 
[DOGq Fig. 17 is an eKploded perspective weMviDis- 
trafing the confipiration of one hinge modUe acconfing 
to tf>e fourth errtxxfijnent of Itie present invention. 
[0067] For r rf erertOB. ft is noted that the X-axis tfrec- 
tion in Rg. 17 corresponds to a horizortel drecfoa the 
Y-axis direction corresponds to a vertical ifirection, and 
ttie Z43d5 (firection corresporvis to a rolatirig axis direc- 
tion. It is also noted tfial the ftinge modules Ml andMZ 
have tfie same configuration and are mounted in a sym- 
metrical manner in the receiving portion of ttie' phone 
body 1000. A c oofdi ntf y. the faOowffngdesaytionwiD be 



made only in oorq unction with one module, namely, the 
module Ml. No desaiption wiD be made tor the other 
module M2. 

[DOeq As mentioned abovB> the hinge mech an ism of 
5 the present iriventionindudes two tvrigernodules which 
are assembled in the receiving portion presided at the 
lower end of ttie upper casing frame 1001. Although Rg. 
16 Bhistrates the case in wttich tfte hinge modules are 
symmetrically mounted, tfiose funge modules may be 
10 mounted in an asymmetric manner. Furtherm or e^ it is 
possftsle to mount only one hinge modula Such (fifferem 
config mati on s of the tinge mecfianism result u\ only a 
variation in the opening and dosing angle range of ttie 
ffip cover 2000. Those cfifferent cor tfigur at io r g of the 
f5 range nriecfianismwfll be d esc ribe d in detail, in owii^^ 
ton with Figs. 20 to 2Z 

I0O89] As shown in Fig. 17. the hinge module Ml 
includesahinge housing 10, ahingeshaft210rnounted 
in the hinge housing 10. and a hinge sprmg 40 mounted 
20 in the hinge housing 10 whOe being fitted around the 
hinge sfiaft210. in tfie hinge housing 10, the hinge sfiaft 
210 and lunge spring 40 are disposed in the direcfion of 
a rotating axis A1 . 

I0O7D) The tttnge housing 10 is conyle t e l y dosed at 

25 one end thereof When viewed in the relating axis direc- 
tion A1 by a lateral end waA 1 12 and partiaBy opened at 
the other end thereof by a lateral end wall 111. The 
hinge housing 10 is also completely opened at its upper 
end and cornpleiely dosed at lis lower end. That is, the 

30 hinge housing 10 has an operung 114 at its upper end. 
and a curved bottom wan 113 at its lower end. Ttie 
hinge housmg 10 has a flat surface 115 arranged 
eround the Qpersng 114. The curved liotlomwaO 113 
has a semi-cyfindrtcalsh^ The partially opened end 
waDlllofthehingehou^lOhasa&shapedstmc- 
tura That is, the pertiaOy opened erxl waQ 111 is pro- 
vided with two hdes 111a and lllbi The hde 111a 
aOoiws a efiaft portion 211 of the hirtge shaft 210 to 
extend tfierettvough in the rotatirig axis (SrecHon A1 

40 whereas the hde 11 lb allows the shaft portion 211 to 
be downwardly insertBd Mo the hole lllatherelhrough 
vrfien the hinge shaft 210 is assenMed. 
iponi A mountain-shaped protrusion 116 is pro- 
truded fh3m the oompletBly dosed end waO 112 of tie 

46 hinge housing 10 on tfw rotating axis <firectionA1 in the 
interior of tfie hinge liousing ia The moiffitairKshaped 
protniaon 1 16 also extends verticaDy (namely, in the Y- 
axis direction) wh9e having a intorm rnouritan^haped 
cross sectioa The mountakhshaped pralrusaon 116 

50 sarvesasafixedcamhaMngapairolhorizonlBllyoppo- 
site cam surfaces. 

[0072] Thelnngeshaft210hasacyfin(lricalconstnic- 
lion and IS provided with a cam 212 en^^ wilh the 
inoiffitairhshaped protrusion 116 and serving to s&de on 
55 the cam stffaces of the mountaiivehaped protrusion 
116 during ^mHaBoa o1 the hkige ^\aA 210, thereby 
moving the tmge sfBlt210 inthe longitucfina] (^eCtii.:n. 
The shaft portion 211 of the hinge shaft 210 extends 
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from ttw cam 212 in the iDtating axis (Section A1 ^ 
cam 212 has a pair of horizontally Braced mountain- 
shaped portms 21 2a defined with a vaOe^^haped por-* 
tion 212b therabetwaem The vaDey^taped portion 
212b is d^med by a pair of horizontally facing cam sur- 5 
faces re9)ectively (soytded at the mountain-shaped 
portions 212a h such a fasfrai that it extervts verticaOy 
(namely, in the Y€Dds (firection). The cam surfaces of 
the mountairKshaped portions 212a are in contact with 
the cam surilaces of the mountain-shaped ^olcuston 10 
116. reqpedMy. The shall portion 211 ispiDvidedat 
opposite lateral ends tfiereof w9h a pair of feeing flat 
suifaces 211a. respedi^ and at i^iper and lower 
ends thereof wrih a pair of being curved surfaces 21 Itx 
respeditfelyi The Nnge sfiaft 210 also has a stepped is 
portion at a co nn ect io n between the cam 212 and sfaft 
portion 211. The stepped portion has an aromdar sur- 
tea 213. The mountain«haped portions 212a of fhe 
htnge shaft 210 InrizontaDy face each otfier. The ffat 
surfaces 211a of the sfiaft portion 211 verticaly face so 
each other whereas the curved surfaces 21lb of tfie 
sfafl portion 211 horizsntaDy tee each other. 
[0073] The hmge Spring 40 Is anan^ between tlie 
Mnge shaft 210 and hinge housing 10 in such a tehSon 
ttiat ft is ftedarouivltfiesleft portion 211 of tfie hinge 25 
shaft 210. In a slate in ¥vhich the frnige shaft 210 is 
assembled in Ihe hffic^ housing 10. the fiinge spring 40 
is In contact with tfte annular surltoe 205 of the Nnge 
shaft 210 at one end thereof and wfth the partiaBy 
opened end weO 111 (namely; the Oshsq)ed surface) of so 
the hinge housing 10. The l^e spring 40 conducts a 
compre ssio n or e xpansi on movement tMtti respect to 
the shaft portion 21 1 of the hinge shaft 210. 
[0074] Figs. 18 and 19 iBustrate the slate In which the 
hinge sfiaft 210 and hinge spring 40 are asserrMed in S5 
the Nnge housing 10. As sfiown En Rgsw 18 and 19, ttie 
moiffitairvshaped protruston 116 of the hinge housing 
10 is in a state enga^ with the vaOey-shaped portion 
212b of the hinge shaft 21a The Nnge spring 30 is in a 
state in wNch ft is fitted around the shaft portion 211 of 4d 
the hinge shaft 210 whae being supported fay the hinge 
housing 10 and shaft ponxm 211 at both ends thereot 
respectively. The free ervf of the lunge shaft 210 is pro- 
truded outwardly from the hin^ housing 10. 
[0075] Fig. 20 is a crosssectiona) view taken along 45 
the fine X - X of 1=9. 1 6. aiustraling the state in wfnch two 
hinge modules having the confifflirationaccorcfing to the 
fourth enixxliment of the present invention are synrv 
n Kftiicafly mounted in tfie receiving portion of ttie phone 
bodylOOO. Rg.21 Isacmss^ecfonalviewaiuEtrating so 
the state tn «4^ch two hinge modules having the config- 
uration according to ttte txmh emboc&nent of the 
present invention are asymmetrically mounted In the 
reoeivingportionof the phone body 1000. Fig.22isa 
crosssecfonal view iOustrating th€»' state In wt^ ss 
one hinge module laving the configufalion aocorcfihglo' 
the fourth embodiment of ttie present inverrton is 
mounted in the receivir^ portion of the phone body 



1000. 

ID076] As shown in.Rg. 20 or 21, the hinge modules 
Ml and M2 may be' mounted in the receiving portion 
provided at the hinge arm 1050 of the phone body 1000 
in a symmetric or asymmelric manner. Aftemativel)^ 
only one hinge module Ml may be mounted on the 
receiving portion of the hinge arm lOSa 
[0077] ft is possible to chartge the opening and dosing 
angle range of tfie f|p cover by appropriately selecting a 
desired one of tfie. various Mnge modiile mounting 
methocfew That iSw ^ opening and dosing angle range 
of the flip cover is varied by varying the engaging posi- 
tion of the hinge shaft 21 1 with respect to the h&ige pro- 
trusion 116 in each hinge nKxful& 
(00791 bi adcfition, the opening and dosing angle 
range of tfie fpp cover can be varied by varying tite 
angle defined bebveen the cam suifaces of the moun- 
lam^haped protnfiionl lOfbrmed at the hinge housing 
10 or tite angle defined between the cam surfaces pro- 
vided at the mountain-shaped portion 212a d the hinge 
shaft 210. 

10079] m the case of 20. the hinge modules Ml 
and M2 are mounted in a ^mmetrical manner In the 
l^e arm 1050 induded in the phone body 1000. 
Where the hinge modules Ml and M2 of the present 
invention are mounted in the reoehrnng portion of the 
upper casing frame 1001 in such a fashion tttatttiey are 
symmetric to each other in the rotating axis direction 
A1. as sfwwn in Fig. 20. tfie hinge housing 10, hinge 
shaft 210. and Nnge spring 40 of eadi hinge mocMe 
are arranged in this older in the rotating axis direction 
A1 wtfle being symmetric to ttiose of the other hinge 
module. 

[0080] The mountain-shaped protrusion 116 of the 
Iwige housing 10 is engaged wHh the vaOey«haped 
portion 212b of ttm cam 212. One end 41 of the hinge 
spring 40 is in contact wdh the anrular surface 213 of 
the hinge shaft 210 whereas the other end 42 of the 
hinge spring 40 is in oontact with the partially opened 
end wall 111 of the Mngehousbig 10. The hinge spring 
40 is maintained in a ma)Qmum CBcpa n sion state when 
the portable phone is in an on-hook or off-hook state. 
The free end of ttie shaft portion 211 is esqxjsed out- 
wanly from tiie associated end 1051 of the Nnge arm 
1050. As mentioned alxve^ the mountairvsltaped por- 
tion 116 of tfie Hrtge housing 10 extends verficaOy in 
such a fashion that its cam suri^ces face each other in 
ttte horizontal drectioa The vaOey-shaped portion 212b 
of the cam 212 also eodends vertically Tliat Is^ the cam 
surilaces of the mounlalrvshaped portions 212a of the 
cam 212 face each other in the horizont a l direction. 
vast] During opening and dosing operators of the 
ffip cover, the mountain-shaped portions 212a arvt val- 
ley-shaped portion 212b of tite cam 212 condud a sfide 
m ov e ment on the mounbdn-shaped protnjsion 116 of 
tiie hinge housing 10. When ttie apexes cA the mo4«r- 
tain-shaped portions 212a of the cam 212 come into 
contact wilh tfie apex of the motntairhshaped protru* 
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son 1 16 d me hingo housing 10, ttm hinge spring 40 b 
rendered to be in a mannum Gonpression state. 
PXBZ] rn the case oIHg. 21. the Mnge modules Ml 
and M2 are mounted in an asyiiuiietrical ivunner in the 
receiving portion of the hinge arm 1050 Indiided in the s 
phonebodyiAsshowninRg.21.thehinge modJeMI 
is mounted tn such a fashion that ft is drected in an 
ijpmrd (firection whereas the hinge module M2 is 
nnoumed in sui^ a fashion that it is dtated in an inM^ 
dlrecfion of the phone body. 

[00B3] fan the hinge mocUe Ml, acawfingJy. the 
mountain^haped portions 212a of the fringe shaft 210 
are arranged in such a ta shio n thai their cam surfaces 
face each other in the horizsntal (firedloni and the 
riiount^n«fiaped prutiusion 116of the hmgefK)using rs 
10 eodends vertically in sudi a tasfuon that its cam sur- 
faces are horimilally opposite to each other. On the 
other hand, in the hnnga modite M2. the mounlalr^ 
shaped portions 212a of the hinge shaft 210 are 
arranged in such a tasttoi ttiat its cam surfaces face ai 
each other in tfie vertical directiorv and tfte mountain- 
shaped protrusion 116 of the hinge housing 10 extends 
horizonlaPy in such a fashion that its cam surfaces are 
vertically opposite to eadi ottier. 
[OOOq Also, the shaft portions 21 lot the hinge mod- 25 
utes Ml and M2. which are exposed outwardly from 
opposite ends 1 051 of ttie hinge arm 1060, respective!)!^ 
are arranged in such a fashion that they are asymmetric 
to each ottser. 

[0085] Thus, the hmge modules Ml and M2. which 30 
have the same oon%iration, are mounted to the ifsper 
casing trame 1001 of the phone boc^lfi such a fashion 
that they are asymmetric to each otiter. In this case^ 
aooonfingly. only tfte operung and closflng angle lange of 
the cover is cftanged from that of tfte case shown in ss 
f^20. 

[poeq In ttie case of Rg. 22, onSy one hinge module 
is mounted m tfie receiving portion of the lunge arm 
1050 provided at tiie i^per casing frame 1001. 
[D0871 AssfiownirvRg. 22.onlyonefungemodulei 40 
namely, tiie Mnge module Ml . is mounted in tiie left part 
of the receiving portion of the upper casing ftrame 1001. 
In the right pert of ttie receiving portion of tfie t9)per cas- 
ing frame 1 001 , a fiinge dummy M3 is mounted in such 
a fasftion ttiat it is inte^el^K^tftereceivtng portion. The 45 
ttinge durrvny M3 attends in tfie rotating axis cfirection. 
lOOBSI Thehinge<fainvnyM3ha6anaBdallyeKtending 
hole 206 adapiled to increase the rigidily of the lunge 
dummy M3w fan this casei the space utnifdtion of ttie 
phone t)ody can t>emaxirmzed because ttte other hinge so 
module M2 is (fispensed wiOi. The ttinge dummy M3 
only senfes to axiaDy support ttw fp;> cover. That is, tfte 
luige dUmrny M3 has no inf^ence on the opening and 
dosing angle range of ttie f^ cover. 
PKB9I Fig. 23 is a perspective view illustrating an ss 
assembled state of a lunge module havmg a configura- 
tion aocoitfing to a fifth entxxfiment of ttie priesent"' 
invention. Fig. 24 is a perspective view iDustrating the 



lunge module according to tiie Fifth ennbocfiment ol tiie 
present invention in which tfie hinge ot^er is separated 
from the hirtge lioustfig.' 

(DOSQ As shown mPigsL 23 and 24, ttie hinge module 
includes a hinge hcAJSing 1 0, a hinge shaft 210 ananged 
In the interior of tfte hinge housing 1 0, a hinge spring 40 
fitted around ttie hinge shaft 210 in the hinge housing 
10, and a hinge cover 50 couijled to the hinge housing 
10 to provide an improvement in the efficiency ol ttie 
assembling pfooesSb 

IpOOl] The Itinge module configuration aooordirig to 
the fiftti e nnbod im ewt of ttie present invention is similar 
or identical to tfial according to the fourth embodiment 
GSGoept for ttie oortfiguratiofs of tfie Nnge housing 10 
and hinge cover 50. Aooordinglyi the hinge module con- 
figuration ac cor din g to tfie f3th entodsmerX of tfie 
present invention wiD t)e deserted only in association 
witti the oonfigurBfions of ttie fringe Ivsusmg 10 and 
hinge cover 50 wfiOe referring to Figs. 23 and 24. 
[P082] The tungetiousing 10 fas opposite side waDs 
106 each provided witti at least one hole 106a at a 
desired position. The lunge cover 50 has opposite 9de 
surfaces 401 each provided witii at least one en^ge- 
ment protrusion 55 ac&ipted to engage witti an associ- 
ated one of ttie holes 108a A Nnge means is provided* 
in order to Itingably couple ttie hinge awer 50 to the 
hinge housing 10. By ttie hinge means, ttie hinge coi^ 
50 can nruTva hingaUy witti respect to ttie fringe housing 
10. The hinge means comprises a pair of Nnge protru- 
sions 56 respectively provided at opposite side surfaces 
of tfie hinge cover 50 and a pair of hinge holes 106b 
respectively provided at opposite side waDs 106 of ttie 
lunge housing 10. Since the fringe cover 50 is MngaUy 
coupled to ttie hinge housing 10. an im prov em en t in ttie 
efficiency of ttie asse rifc Bn u process Is achieved. M 
inrprovement in productivity is also obtained. 
[0093] Bg. 25 is a perspective view flhstrating an 
asserrbled state of a hinge module having a configura- 
tion according to a sbdh errbocfiment of ttie present 
invention. Rg. 26 is a perspective view iOustrating ttie 
hinge nradule according to ttie sixtti errbodnient of ttie 
present invention 01 wfrich ttie l^e cover is separated 
from tfie hinge housing. 

[0094] As shown in Rg& 25 and 26, tfie lunge nrwdule 
includes a fringe housing 1 0, a hinge GhafI 21 0 ananged 
in ttie interior of ttie hir^ housing 10, a Imige spring 40 
fitted around ttie hinge shaft 210 in ttie hinge housing 
10, and a hinge cover 50 integrally molded witti ttie 
fringe housing 10 to provide an bnproMenient in the efli- 
dency of the assennbGng process. The Mnge module 
configuration aooor^ng to ttie sixth entxxfiinent of the 
present invention is sinrrilar or idenfoal to ttiat aoconfing 
to ttie ftfttiembcefinront, except for ttie config u rati o ns of 
ttie Hn^ housing 10 and Niige cover 50. Accoitfingly, 
ttie hinge module configuration a ccord in g to ttie sodh 
eribodinient of ttie present invention w9l be deserted 
only in association with ttie conf^urations of tfie fimge 
housing 10 and hinge ccwer 50 wfrila referring to Rgs. 
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jfJOSSl The hinge housing 10 has opposite sktowDs 
106 each provided wHh at leest one hole 106a al a 
desired posjfioa The hinge cover 50 has opposite side 
surfaces 108a ttch pfovided wlh at teast one engage- 
mem protrusion 108b adapted to engage with an assD- 
dated one of the holes 106a. The holes 106a and 
engagentent protrusions 108b pnMie a means for 
keeping the h^rige cower 50 in a slate closing the operv 

tng 104 of the h^e housing ia 
IP096] The Nnge cover 90 is coupled to the hinge 
housing 10 by a connecting menter 109 in suchatash- 
Ion tot it is integral ¥«th the lunge housing 10. The 
hinge cover 50 is Nngatle with respect to the tnnge 
housing 10 by the connect in g menrter 109. The con- 
necting menter 109 is rnade of a flaaile material wt^ 
having a structure havmg a smaD tlitkness so that it 
serves as a lunge menter for tlie ftinge cower 50. The 
fleodile iTBterial of the hinge menter 109 may be a 
ptasfic materM The fteDdtie nnaterial of the Nnge merrh 
ber 109 rnaybe a plastic material hawng an upp copr late 
tmBe strength. A thin stnjdure niade of such a plasSc 
material may be used for the hinge menter loa Since 
the hinge cover 50 is hingatjiy coupled to the hinge 
housing 10 by means of the hinge meiTter 109, an 
i m provement &i the etBciency of the assefTt)l ln g process 
is acHeved. An iinpro v e m ort in producGvity is also 
obtained. 

(P097] Although the present invenfion has been 
descried as being applied to% type port^e phones* 
ttmaybeec^Dvalenlly appGed to oorTp»:t temnnals or 
other etectronic app^noes. Ate the present onvention 
may be applied to folder type portable phone& 
[0098] Figs.27and2SB}ustrateafDldertypeportat3le 
phorte equipped with a lunge inecfianism tiaving a con- 
figurafon a ocon fi ng to a seventh ennbocfiment of ttte 
presem invertBori. Rg. 27 is a perspective vieMT aiustiat- 
ing an orvhook state of the faUer type portabla phone 
whereas Fig. 28 is a peicpecSve vIeMv iDustraling an off- 
hook state of the portatia phone. Hereinafter, the 
present Invention wiQ be desoM ^ oonfuncfion with 
such a fohter type portable phona 
[0099] tn such a tokter type portable phone, the off- 
hook state corresponds to a sfate in which a conversa- 
tion is enabled. The on4iook state conespond s to a 
state in winch no conveisalnn is enatsled. That is^ tfie 
off-hook slate of the portable phone corresponds to a 
conver Ba fai modo whereas the on-hook state of the 
portatie phone conesponds to a caD waiting mode. 
[0100] As shown In Rgs. 27 and 28, the loWer type 
portable phone includes a phone body 3000. a foUer 
4000. and a hinge mech a ni sm (shewn in l=ig. 29) 
adapted to mechanicaDy oa^sle the tokter 4000 to the 
phone body 300O. 

[0101] The phone txxty 3000 includes an upper cas- 
ing frame 3001 and a lower casing frame 3002. An 
antenna unit 3010 is mounted to the upper end of the 
phone body 3000. Betow the antenna uTvt 3010. a key 



pad 3020 including a plurafity of function toys and 
numeral keys is ananged on the phone body 3000. A 
mtcrophone unit 3030 is installed in the pfrane body 
3000 below the key pad 3020. Apair of side anns 3015a 

5 and 3015b are provkfed at the phone body 3000 
between the antenna imd 3010 and key pad 3020. A 
start 3017 is also provxfed at tha phone body 3000 
between the side arms 30lSa and 3015faL A can lamp 
3016 is ananged at one of the side arms, namely, the 

10 skJearmdOISb. 

[0102] The folder 4000. which is hin^bly coupled to 
the phone body 3000 by means of the hinge ntecha- 
nism. is prosrided at the upper end thereof with an ear 
piece 4010 including a speaker. An UX> unit is 

IS arranged beneath the ear piece 4010. In Fig 28^ an LCD 
window 4020 is shown wluch Is included in the LCD 
unit 

[D103I Aoentralhingeann4030i5tonnedatthelower 
end of the fcskler 4000. The central fnn^ arm 4030 has 

20 acyfindricaisfnpeandisanangedmtfie8k)t3017.The 
Nr^e mechanism is instaOed in the central fwige arm 
4030. Accordingly, the toUer 4000 can carry out hinga- 
ble mov e ment s (opening and ctosing movements) 
atx3ut a rotating axis Al wfth respect to the body 3000. 

25 [P104] Rg. 29 is a partiaDy broken plan view illustrat- 
ing the foUer mounted with the Nnga mechanism 
according to tfie seventh embocfiment of the present 
inventioa Fig. 30 is a crosspsedtonal view taken along 
the fine X - X of Fig. 29. ^k)w. the hinge mechanism 

30 aocorcfing to the seventh embodiment of tfie present 
invention w91 be described in ooniunction with Ftg& 29 
aivf 30. 

[I^IOS] This fiinge mechanism includes only one hinge 
nKxUoL The hinge module is mounted to tfie central 

35 lunge arm 4030. The central fiinge arm 4030. wfDCh has 
a cyfindrtcal shape, is opened at opposite ends 301Sc 
anl 4032 tfiereof. The hinge module^ winch is denoted 
by tfie reference c har acter M, is arranged in the interior 
of tfie cenlial hinge arm 4030 at one side of the central 

40 hinge arm 4030. tn order to fix tfie hinge nnoduleM in 
tfiel«ngeann4030.apartitk)nwaII4031 isformednear 
tfie central porikm of tfie hinge arm 4030. The portion of 
tfie hinge arm 4030 opposite to tfie portion, where tfie 
hinge module M is received, may provkto a space tor 

45 allowing a flQoble printed ciront or wires exterxfingl^om 
the speaker to pass tfieretfirough. In the drawings, the 
flexible printed circuit and wnres are not shown. 
I0106I Tha hinge modiiaM includes a hinge housing 
10. The hinge mockile M also includes a hinge shaft 

so 220. a hinge cam 320. and a lunge spring 40 installed in 
the lunge housing 10 aksng tfie rotafing aods Al in tfvs 
order. The hinge nmdule M further includes a magnet m 
installed on tfie hinge housing 1 0. The lunge housing 1 0 
is provided with a means for nvunting the magnet nt 

S8 I01O7I EHlaaedoonfiguratkjnsoftticoonstitulingele- 
menls of tfie hinge module MwiD be bescrtoed in con- 
junction with Rg. 31. For r^erence. it is noted that tfie 
X-axis (firection in Fig. 31 corresponds to a horizontal 
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(firectioa die Y^»s direction corresponds to a vertical 
directtoa and the Z-axis (firecbon corresponds to a 
rotating axis (firection. 

[DfOq IhehEngehouonglOisconiplelelyctosedat 
one end thereof when viewed m the Z-axis direction tsy s 
a lateral end wall 121 and is partially opened at the 
otherendthereoftvatatefEd end wall 12^ Ihat^adr- 
adar hole 122a is formed through the end waO 122 In 
Older to aDow a shaft portion 221 of the Nnge shaft 220 
to pass therethrouc^ The Mnge housing 10 is also to 
completGly opened at as i^per end and is oon^etely 
cteed at its lower end. That is, the hinge housing 10 
lias an opening 1 23 at its Mpper end, arxl a curved txit- 
torn wan 124 at its kMer end. The Idnge housing lOakso 
has a vertical wall 125 at one end thereof %4)en viewed is 
in the X-axis dtrectot An eodension 126 extends hori- 
zontally from the ifiper end of the vertical waO 12S. The 
extension 126 has a rectangular shape and is provided 
with a rectangLiar recess 107 aft its upper surface. The 
vert2caiwaD125atBohasaguideGlot128(st)owninFig. 20 
3^ tt den dl/ tg in the Z-axis dir ecfan (namely^ ttte rotat- 
ing axis direction). 

(01091 As mentioned atxwa folder type portable 
phones lypicaDy comprise a phone body; a folder, and a 
hinge mechartsm tor mect i a ni ca B y cotyBng the fohter 25 
to ttie phone body. Such a foUer type portal)le phone 
also comprises a snntcfung means for automatically 
swBchtng ttie operation mode of the phone between a 
conversation nxxie and a call waiting mode in accwl' 
anoe with the opened or dosed state of tlie folder. As 30 
wen lawwa Gud) a switching rnearis oonprises a mag- 
net and a lead SMlch. lypicaDy. the magn^ is instaBed 
on tfietbUef wfie r e as fte lead ewftch is ins tall e d on ttie 
main board arranged in tfie phor^ 
[0110] bi this regard, the recess 127 pRwktes a space ss 
¥vhere the magnet m (shown in Fq. 29).whichisaoor>- 
stSuting element of the switcfiing mears^ is luala B ed. 
(pllll The shaft portion 221 of tfiefmige shaft 220 is 
adapted to l)e ooiyledtD an associated one ol tfte side 
arms 3015a and aOISb of the phone body 3000. The 40 
hinge shaft 220 also has a mountain-sfQped portion 
222 adapted to carry out a sScfing movement on ttie 
lunge cam 320. The shaft portion 221 has a means for 
en gagin g the shaft portion 221 with ttta side arm in 
Older to present a ratation of the shaft portion 221 wfth 45 
respect to tfte side arm. The means corrprises a pair of 
opposite flat surlaces 22la and a pair of cppos fte 
curved surfaces 221 fai By virtue of this meenSk ttie shaft . 
portion 221 cannot ntfate with resped to tfie side arm m 
a state coupled to the side arm so 
IP112] The mountain-shaped portion 222 extends in 
the vertical cfirection wtiSe tiaving a pair of hor iz ont a lly 
opposite cam $(it3ce& The hinge sfiaft 220 also has an 
anmdar stepped portion 223 at a connection between 
ttiesf«aftporfion221andmountairK6ftapedportion222. 55 
By virtue of the.annular stepped portion 223. tfie lunge 
shaft 220 is prevented from tieing separated in the rotat- 
ing axis (firection from the hinge housing 10. 



I0113I TTie hinge cam 320 has, at one longitudinal 
portion thereof, a pair of fiorizontaDy spaced mounlairv 
sfiaped portions 321, and a vaDey-shaped portion 322 
defined between the mountain-shaped portions 321. 
The vaUey-shaped portion 322 Is delned by a pair of 
facing cam surtms respectively provided at the mouTV 
tain^haped portions 321. The moiffilain^haped por- 
tion 222 of tiie hinge shaft 220 is engaged wnth the 
valley-sftaped portion 322 of tite hinge cam 320 in such 
a fashion that the cam surfaces of the hinge shaft 220 
are in contact with the cam surfaces of tiie mountain- 
sheped portions 321, respectively. The hinge cam 320 
is also provided at the other longitudinal portion thereof 
vMtti a spring mounting protnision 323 extencfing in tfw 
rotating axis cfirectfort A gutie protrusion 325 is pro- 
truded fftvn a desb'ed portion of ttte lunge cam 320. The 
guide protrusion 325 is received ffi ttie guide siot 128 of 
the Nnge housing 10 80 that it 9Jides a straight sScfing 
movement of the hhge cam 320 in the rotating axis 
direction Airing tite operting and dosing operation off 
the toktor. The hinge cam 320 also has an annular sur- 
face 324 formed around tfie spring mounting ^wl h iSton 
323. 

10114] The hinge spring 40 is instaDed between the 
annular surface 223 of ttie hinge cam 320 and ttie oom- 
pletBly closed end waO 121 of the fnnge housmg 10. 
One end 41 of ttie hinge spring 40 is in contact tmth ttie 
anmdar surface 324 whereas ttie ottier end 42 of ttie 
hinge spring 40 ism contact witti the completely dosed 
end waO 121 of the hinge housing 10. Accordingly, ttie 
spring force of ttie hinge spring 40 Is applied to ttie 
ftinge can 320 h the rotating axB direction, so ttet ttie 
lunge cam 320 may slide recqprocaDy in the rotating axis 
cfirection. 

lOliq That Is, ttie hinge cam 320 carries out a recp- 
rocal straight movement glided along ttie guid e slot 1 28 
in ttie lunge housing 10 durmg ttie opening and dosing 
opo ali on of the folder wti3e rotating togettier witti ttie 
folder. At this timei the hinge shaft 220 is maintained in 
afned stata Durmg the reciprocal straigM movenrient of 
the rdige cam 320. the Itinga spring 40 is repeateifly 
compressed and expanded along the rotating axis A1. 
[0116] When ttie apex of ttie mountaon-shaped portion 
222 of the hinge shaft 220 comes into contact witti ttie 
flp^*py> of ttie mountain-sfiaped portions 321 of the 
lunge cam 320 durvig ttie opening and closing opera- 
tion of ttie folder, ttie f^e spring 40 is rendered to be 
in a maximum compression state. On ttie ottter hand, 
wlien tfie ap8( of ttie mountain-shaped portion 222 of 
Ifie Nnge sfiaft 220 comes into contact with the txsttom 
of the valley-sfiaped portion 322 of the hinge cam 320. 
ttie hinge spring 40 is rendered to be in a maximum 
exparsion state. 

[01171 tn a state in which ttie fdder is oonpletely 
dosed, namely, completely fokfed, ttie mountam- 
sf»ped portion 222 of ttie l&ige shaft 220 is oompletBly 
engaged witti ttie valley^haped portion 322 of ttie hinge 
cam 32a Since ttie mountaiivshaped portion 222 of ttie 
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hinge s!iaft 220 is ccmptetely engaged with the vailey- 
shaped portion 322 of the hinge cam 320 wh9e beng 
subjected to the spring foroe of the hinge spring 40 tn 
this state, the folder is maintained at as completely 

■Ian n tt ntnln 

CXJSeO ^ml i** 

(01181 On the other hand, when the Mter Is tui^tily 
moved to t)e opened with respect to the phone txxty. the 
mountairvshaped portion 222 of the hoige shaft 220 is 
gradually separated from the valler«haped portion 322 
of the hinge cam 920 whie sfiding on the cam surfaces 
of ttie mountairvfihgped portions 321 of the liinge cam 
320. In acoofda n oe with a further movement ol the 
tolder. the nwuntBtn^stiaped portion 222 of the tnnge 
shaft 220 comes, at rts apex, into contact with the 
apeoces of the mountairvGlnped portions 321 of the 
hinge cam 320 and then engages agaffi with the vaQey- 
shaped portion 322 of the rnnge cam 320. fan trris slata 
the tolder is completeiy open. Since the mounlain- 
sfoped porto) 222 of the Nnge shaft 220 is urged liy 
ttie spring force of the honge spring 40^ Iho folder is 
maintained at its completely opened statei 
[Oliq As shown in Rg. 32. ttie hinge housing 10, 
hinge cam 320, and hinge spring 40 rotate along w8h 
tfie folder during ttie opening and closing operation ol 
ttie folder. At this fime» ttie hinge straft 220 does not 
rotate tsecause it is coi^iled to the associated sido arm 
of the phone txxly. 

[0120] Since the hinge shaft 220 is fixed to the side 
arm of the phone t)ody; ttie tunge cam 320 carries out a 
reciprocal straigtit slicfing movement in a ifirecCon vxfi- 
cated fay the arrow in Fig. 32 diving the opening and 
dosing operation of the folder. The reciprocal str^ght 
slidbig nnovement of ttw Itihge cam 320 is guded by ttie 
means oonprtsing the longitucinally es d en di ng guide 
slot 128 formed at the vertical waD 125 of the hinge 
housing 10 and the giade protnsion 325 of the hinge 
cam 320. 

[0121] InastateviwttichthehingemocbileMctfthe 
present invention is mounted to ttie central hinge arm 
4030. the shaft portion 221 of the Mnge shaft 220 is 
exposed oUtwarcfly from Ilia central hmge arm 4030, as 
shown In Figs. 33 and 34. The eoiposed shaft portion 
221 is fitted'ffiamounfing hole 3015c formed atlheside 
arm 30 1 5b so as to couple tiie Nnge shaft of the Iblder. 
A mounting hole 4032 is formed at the end of the central 
hirige arm 4030 opposite to ttie stnft portion- 221 in 
Older to receive a tinge dummy 30l81onned at'the side 
anm 3015a 

[0122] The Nnge dummy 3018 serves as Itie hinge 
stiaft off the folder. The Nnge dunmy 3018 tias a hoOow 
construction hmng an axial hole 3018a in order to 
increase the r^xfity of the hinge dummy 3016. as 
shown in Rg. 34. The vrires extending firom the 9eaKer 
or ttie fladble printed ciroit induded in ttie LCD unit 
mounted in the folder may extend ttvough ttie tide 
3018a so that 0iey are eledrfcaDy connectBd to the 
main board (not shown) of the phone body. 
[0123] 35 is a partiaOy broken plan view iDustiat- 



ing ttie fbUer mounted with a Nnge mechanism accord- 
ing to an eighth emtxxfiment of ttie present irwerrtion. 

* Fig. 36 is a cross-sectional view taken along the GneX'« 
X of Rg. 35. NowL tho Nnge mechanism aocosKfing to 

5 the eighth eiTtiod i men t of the present invention wiD be 
descrftied in conjunction with Figs. 35arvf36. 
[0124] This Nnge mechanOTi includes one hinge 
nndule. The tufige module is mounted to ttie centra) 
Nnge arm 4030. The central Nnge arm 4030. wtiich has 

ro a cyGndrical stiape, i&opened at opposite ends 3015c 
and 4032 thereof. The Nnge module; wtuch is denoted 
by ttie reference ctiaracter M, Is arranged in ttie interior 
of ttie central hinge arm 4030 at one side of the central 
Nnge arm 4030. In order to foe tiie Nnge modJe M in 

IS tiie Nnge arm 4030. a partition wall 4031 is formed near 
ttie central portion of ttie Nnge arm 4030. Theportionof 
ttie Nnge arm 4030, opposfta to ttie portion where ttie 
Nnge module M is received, m^f priwide a space for 
allowing the flexible printed csciflt or ttie wires of Itie 

2D speaker to pass therettvoug^. tn ttie drawings, ttie flex- 
33le printed circuit and wires are not shown 
Vnzsi The Nnge nrxxtuleM includes a Nnge housing 
10. Ttie tunge module M also includes a tunge stiaA 
230. a Nnge cam 330, and a Nnge spring 40 installed in 

ss ttie Nnge tiousffig 10 along the rotating axis A1 in ttns- 
order. 

[0126] Detailed configurations of ttie oorslituting el^ 
ments of ttie Nnge nxxtule M wiD be descrit)ed in con- 
junction witti F^ 37 to 39. reference, it is noted 

30 that the X-axis direction in 37 to 39 corresponds to 
a horizontal direction, the Y-axis cfirectkvi corresponds 
to a vertical drectioa and the Zsxs direction con-e- 
sporxis to a rotating axis drection 
I!0127I The hinge housing 10 is partially opened at one 

3S end thereof w^ien viewed in Itie <firec6on of the rotating 
axis A1 by a lateral eivl wafl 131 and is completely 
opened at the ottier erxl 132 ttiereof. A circular hde 
131a is formed ttvough ttie end waH 131 in ofder to 
aUow a shaft portion 231 of ttie Nnge shaft 230 to pass 

40 ttierettvough. The Nnge housing 10 is also completely 
dosed at as upper end by a top wall 133 and is partially 
opened Blits lower end by a Ixittomwall 134. 
[0128] An extension 135 extends ton^tucfinaDy from 
ttie top wan 133 so ttiat it doses ttie completely opened 

45 end 132 of ttie Nnge housing 10 in a bent state The 
bottom waD 134 t^a^iide slot 134a (shown in Rg. 39) 
extencfing in ttie rotating axis cfirection (namely, ttie Z- 
axis direction). 

[0129] The shaft portion 231 of ttie Nnge shaft 230 fe 
50 adapted to t)e coupled ID an a ssoc ia te d one of the side 
arms of ttie ptione body. The Nnge shaft 230 also tias a 
mountain-shaped portion 232 adapted to carry out a 
slicfing n wvemen t on ttie Nnge cam 330. The stiaft por- 
tion 231 has a means for engaging tiie stiaft portion 231 
65 witt%. the side arm In Older to prerant a rotation of ttie 

* shaft portion 231 witti respect tb the dUa-arnt The 
means comprises a pair of oppositB flat suriabes 23 la- ' 
and a pair of opposite curved surfaces 231bi By virtue 
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of this means» the shaft portion 231 cannot rotate mth 
respect to the side arm m a state coupled to the side 
arm. 

[0130] The mountain-shaped portion 232 extends hor- 
iiontBDywMlehavingapairofvertiGaOy opposite cam s 
Guifaoe& The hinge shaft 230 ateo has an annutar 
stepped portion 234 at a connection t>elween the shaft 
porfion 231 and mountairvshaped portion 232. By vir- 
tue of tt« annutar stepped portion 234. the hinge shaft 
230 is prevented from being sepaiBled in the lotating to 
axis (firection from ttie hinge housing 10. 
[0131] The Nnge cam 330 has, stt one longitufinal 
portion thereot a pair ot verticaDy spaced mountain- 
shaped portions 331. and a vaHey^shaped portion 332 
defff^ed between ttie mourtiain-shaped portions 331. ts 
The valtey^haped portion 332 is defraJ by a pair of 
facim cam surfaces le s pect i yelypfc^ffded at the reoun* 
tain-shaped portions 331. The mountain^lBped por- 
tion 232 of tf)e Itinge shaft 230 is engaged with the 
vaOey-shcped portion 332 of tiie Nnge cam 330 in such 20 
a fashion tiiat the cam surfaces of tiie hinge shaft 230 
are in contact with the cam surfaces of the mountain- 
shaped portions 331, respectiveiyL The fonge cam 330 
is also pfovidcd at 0ie olher Idngitufiid portion thereof 
writh a spririg mountiiig protrusion 333 exteriSng ir> tfie 2s 
folating axis dbection. A guide proCrusMXi 334 is pro- 
trufad from a desired portion of the hinge cam 330. The 
guide protrusion 334 is received in the guide slot 134a 
of tfie hinge housing 10 60 tttal ft guides a stra^^ slid- 
ing movement of tfie hinge cam 330 in tfie rotating axis 3q 
(firection cfaiing the opening and dosing operation of 
the folder. 

[P132) The hmge spring 40 is installed between the 
hinge cam 330 and the bent extension 135 conrpletely 
dosing the end 132 of the hinge housing 10 in such a x 
fashion tfiat it is in contad with the funge cam 330 at 
one end 41 tfiereof and with the bent ecter gi on 135 at 
the other end 42 thereof. Acconingly; tiie spring fofce of 
ttie liinge spring 40 is spotted to the hirtge cam 330 in 
the rotating axis direction, so itiat ttie hinge cam 330 40 
nay sCdefBc^)rocaily in tfie foteting axis d r ediorL 
[0133] That iSb the hinge cam 330 canies out a req|>- 
rocal Uidlgtit movement guided along tfie guide slot 
134a in the hinge housing 10 during the opening and 
dosing operation of the tdder «4iile rotating together 45 
witti the tolder. At tins timei tf» tunge stiaft 230 is main- 
tained in a fixed state. During tfie reciprocal stiaight 
movement of ttie hinge cam 330, ttie hinge spring 40 is 
repeatedly compressed and expanded along ttie luldt* 
ingaxisAI. so 
[0134] When the apex of ttie mountairhsfoped portion 
232 of the hinge shaft 230 oomes into contact wHh the 
apeoces of ttie mountain^shaped portions 331 of the 
hinge cam 330 during ttie opening and closing opera- 
tion of ttie fdder. ttie hinge spring 40 is rendered to be 55 
in a maximum compression state. On ttie other hand* 
When the apex of ttie mountain-shaped portion 232 of. 
the lunge sfiaft 230 comes into contad with the t)ottom 



of ttie voDey-shaped potion 332 of ttie Nnge cam 330, 
tfie hinge spring 40 is rerxiered to be tn a maximum 
expanson state. 

(Of 33 In a state 01 which ttie felder is oonpletely 
dosed, namely, completely folded, tfie mountain- 
shaped portion 232 of ttie hinge stoft 230 is compl^ely 
engaged wrtti ttie vailey-shaped portion 332 of ttie hinge 
cam 33a S&ice ttte nrauntain^shaped portion 232 of ttie 
hinge shaft 230 is corrpletely engaged wrtti ttie valley- 
shaped portion 332 of ttie hinge cam 330 while being 
siibjeded to the spring fbfce of ttie hinge spring 40 in 
ttus states ttte fdder is maintained at its oonpletely 



[0136] On ttie dherhand* when ttie toUer is hingably 
moved tobe opened witti reeped tothe phone body, ttie 
mountain^haped portion 232 of ttie hinge shaft 230 is 
gradually separated from ttie vafley-shaped portion 332 
or ttie hiiige cam 330 whae si xfing on ttie cam surilaoes 
of tfie mountaovsliaped portions 331 ot ttie binge cam 
330. In a ccord an ce wfth a further movement of ttie 
folder, tfie mountain-stiaped portion 232 of the hinge 
shaft 230 comes* at its apex, onto contad vntti ttie 
apeoces of the mountain-sfiaped portions 331 of tfie 
hinge cam 330 and then engages again witti ttie i^ey- 
sfnped portion 332 of tfie fvtge cam 330. In this state, 
ttie folder is completely opea Since ttie mountain- 
shaped potion 232 of the hir^ shaft 230 is urged by ttie 
spring fDroe of the hinge spring 40. tfie folder is m£dn- 
tained at Its completely opened state. 
[0137] The Mnge housing 10. binge cam 330. arvf 
hinge spring 40 rotate dong witti ttie fblder during the 
open^ and dosing operation of the tolder. At this time, 
ttie hinge shaft 230 does nd rotate tiecause it is cou- 
pled to ttie associated side arm of ttie ptione bodUL 
[0138] Since ttie htoge shaft 230 fa fixed to ttie side 
arm of Itw phone l90dy. tfie hinge cam 330 carries out a 
reciprocal stra^ sbfing movement in a (firedion indn 
cated by the arrow in Fig. 39 during the opening and 
dosing operation of ttie folder. The reqprocat strai^ 
slicfing movemem of the hinge cam 330 fa gitided by the 
means conyr isin g ttie lon^tucfinaOy extending guide 
dot 134a fbmned at ttie bottom weO 134 of ttie hinge 
housing 10 and tfie 9iide protrusion 334 of tfie hinge 
cam 330. 

(91391 F=igs. 40 and 41 Slustrate a tolder type portable 
phone equ99ped wdh a hinge medianism having a oorv 
figuration according to a ninth ennftxxtiment of tfie 
present invention. Rg. 40 fa a perspective view iDustral- 
ing an orvhook date of ttie fdder type portable phone 
whereas Rg. 41 fa a perspective view illustrating an off- 
hook state of tfie portd)le phone. 
[0140] As shown in Ftgs. 40 and 41. the folder type 
portatjie pfxKie indudes a phone body 5000. a folder 
6000, and a hinge medianism (not shown) adapted to 
mechanicaDy couple ttie fdder 6000 to ttie pfione body 
5D00. The folder gnoo can Nnge about a rotating axfa 
•A1 by ttie hinge medianism so tfial it fa opened arvi . 
dosed. The pfione body 5000 indudes an upper casing 



15 



29 



EP 0961 457 A2 



30 



frame 5001 and a lotfef casmg frajro 5002. An arteina 
unit S005 is mounted to ttie upper end of the phone 
body 5000. On the ipper end of the phone body 5D0O, 
a central arm 5010 is centrally formed. A pair.of side 
arms 5020 are formed on the upper end ol the phone 
body 5000 at opposite sides of the central ami 5010. A 
pair of slots 5015 are defined between the cerrlial arm 
5010 and the side arms 5020, respectively Bekm the 
central arm 5010. an LCD unit 5030 is arranged on the 
phone body 5000. A key pad SD40 inchifing a plurality 
of keys is arranged on the phone body 5000 beloMr the 
IjCD tfvt 5030. Below the Key pad 5040. a nrncrophone 
unit 5050 is instaOed in the phone body 5000. 
Ph41] An ear piece 6010 is arranged at the upper por- 
tion of the fDkler eooo ooipled to the phone body 5000 
tff the hinge mecharusm. A par of hvige s ock ote 6020 
are provided at an ervl of the fiDkter 5000 oppositB to ttie 
ear piece 6010. The hinge sockets 6020 are received in 
the slots 5015 of the phone body 5000. respectively; 8o 
tfoft tttey are coupled to the hinge mechartsrrL 
[01421 Ftg. 42 is a plan view illustrating the state in 
wttich the hinge modlde according to tfte ninth errAxxfi- 
ment of tfw present nwenfion is mounted to the iiiper 
casng fiarrte of ttie phone tMxty. Fig. 43 is a bottom vioMf 
illustrating itie tw^e module momted to the upper cas^ 
ing frame. 

(0143] A8 8howninRg5.42and43.theltin98mecfv 
anism includes one hinge module M This hinge module 
M is installed in the central arm 5010 of the phone body. 
10144] tn a slate in which the Hnga modito M is 
mounted in ttte central arm 5010. shaft potions 202*1 
and 202-2 of ttte hinge modiie M are probuded into the 
skits 5015. respectively, as shown in Fig. 42. In this 
slBte» the bottom wall 145 of ttie hinge module M is out- 
wardly CRposed whereas the top wall of the hinge mod- 
uleMishidderL 

[0145] Fig. 44 Is an es^loded perspective view iOus^ 
trading ttie oonfiguTation of the hinge module according 
to ttie runth errtexfiment of ttie present invention. 
[p14q ForriBference^atenotedttiatttieX^direo- 
tion in Fig. 44 corresponds to a hofizDntal ifirec&n ttie 
Vaxis direction corresponds to a vertical diredionL and* 
the Z'aods c&BClion oorresponds to a rotafing axis (Sreo* 
txia 

[0147] As shown in Rg. 44. the Nnge module includes 
a tunge housing 10, a pair of hinge Shafts 20-1 and 20- 
2. a pair of Mnge cams 30-1 and 302. and a hinge 
spring 40. The hinge shafts 20-1 and 20-2 are symmet- 
rically arranged in the hinge housing 10 at opposite oul* 
ermost po siti on s when viewed in ttie ejection of ttie 
royiiiig axis A1. respective^. Inwordly from the hinge 
shafts 20-1 and 20-2. ttie Innge cams 30-1 and 30-2 are 
arranged in ttie tunge housing 10 in such a fashion that 
they face each ottier in the rotating axis tfrectton The 
hinge spring 40 is dfepesed t>etween the Nnge cams 
30-1 and 30-2. fa - 

[0148] The hinge housing 10 is partially opened at 
botti ends ttiereof when viewed in the <firection of the 



rotating axis A1 t>y & pair of lateral end walls, respec- 
tively. That is, drailar holes 141a and 142a are formed 
ttvough ttie end wans 141 and 1^ of ttie Nnge housing 
10 in order to aDow respective shall portions 202-1 and 

5 202^ of ttie range shafts 20-1 and 20-2 to pass there- 
through. The hinge housing 10 Is also conpletely 
opened at its upper end and is partiaDy opened at its 
lower end. That is, ttie hinge housing 1 0 has an opening 
144 at its upper end, and a partiaDy opened txrttom wan 

10 145 at as lower end. The hinge hoiking 10 also has ver- 
tical waOs 146 at botti ends ttiereof when viewed in ttie 
X^axisdirectioa ThekxittomwaD145hasapaflrofguide 
slots 145a (shown in Fig. 4^ extending in ttie Z-axis 
<firection (namely, ttie rotating axis cfirection). The fringe 

IS housing 10 has flat surfaces 146 at respective upper 
surfeces of ttie waQs V43 and 144. The hinge housing 
10 is also provided witti round surfaces 147 at respec- 
tive upper surfaces of ttie end walls 141 and 142. 
[0149] The hinge sfiafls 20-1 and 20-2. which are 

20 syrrwnetrteaOy arranged in ttte hinge housing 10, have 
sfiaft portions 202-1 and 202-2 at ttieir one-end por- 
tions, respectivelyL The shaft portion 202-1 hasapalrof 
opposite flat surfaces 203-1 and a pa^ of opposite 
curved surfaces 204-1 whereas ttie sfiaft portion 202-2 

2B has a pair of opposite flat eultees 203-2 and a pair of 
opposite curved surfaces 204^ The Iwige sfiaft 2CV1 
and 20-2 also have mountain-shaped portion 201-1 and 
201-2 each extending tiorizontaOy (namely, in ttie X-axis 
direction) while having a pair of vertically opposite cam 

30 surfaces. In tfie state in which tfie hinge shafts 20-1 and 
20-2 are nnunted in the lunge tiousing 10, the sfiaft por- 
tions 202-1 and 202-2 are eo^Ksed outwBidly from ttie 
hoige housing 10 though the holes 141a and 142a. 
respectively 

ss [01501 The hinge cam 30-1, v^tich is arranged in such 
a fashion ttiat it faces ttie hinge shaft 20-1, has, at one 
longaudinal portion ttiereof, a pair of vertically spaced 
mount^n-sfiaped portions 301-1. and a vaDey-shaped 
portion 302-1 defined between ttie mountairHslkaped 

40 portions 301-1. The vaOey-shaped portion 302-1 is 
defined by a pair of facing cam surfaces respectively 
provided at ttie mountain^haped portions 302-1. The 
mountain-shaped portion 201-1 of ttie tvnge shaft 20-1 
is en^ged witti ttie vaDay-sh^>ed portion 302-1 of the 

45 hinge cam 30-1 in such a fashion that ttie cam surfaces 
of the hinge shaft 20-1 are in contact witti ttie cam sur- 
faces of ttie mounta*n-shaped portions 201-1, respec- 
tively The hinge cam 30-1 is also proMded at ttie ottier 
lon^udnal portion ttiereof with a spring motfitmg pro- 

50 trusion 303-1 extendartg on ttie rotating axis direction. A 
guide protrusion 304-1 is protruded from a desired por- 
tion of ttie hinge cam 30-1 . The guide protrusion 304-1 
is received in ttie assoctateri guide slot 145a of ttie 
hinge housing 10 so ttiat it guides a str^gfit s&ting 

es mov e men t of ttie hinge cam 30-1 in ttie rotating axis 
direction during tfie opening and dosing operation of 
ttie folder. The hinge cam 30-2. wttich is ernsnged in . 
suchafa^uon ttiat it faces ttie lunge shaft 20-2, has ttie 
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fismo oonstrucfon as tha rariQd cam 30-1. That i& the 
Knge cam 30*2 has a pair of vertical^ spaisd mo^ 
tairvshaped portions 301-2, and a vaOey-shaped por- 
tion 302^ defined between the mountain-shaped 
portors 301-2. The vaDey^haped portion 302^ is s 
(tefined by a pair of facing cam surfaces respedivGly - 
provided at the mountain'Sh^)ed portions 302-2. The 
mountain-shaped portion 201 -2 of the hinge shaft 20-2 
is engaged wSh the vaDey^haped portion 302*2 of the 
hinge cam 30-2 in such a fBstvovi that the cam suibces to 
of the hii^ shaft 20-2 are bi contact with the cam sur- 
faces of the mountain-shaped portions 201-2. respec- 
tweiyL The hinge cam 30-2 is also proifided at the otfier 
tori^tufinal portion thereof wSh a spririg mourrtmg pro- 
trusion 303-2 esdendng in ttterotafing axis (firectoi A f5 
gwde prolmsion 304-2 (shoMn m F=^. 46) is protmded 
fifom a des ire d portion otf the Wnge cam 30^ The guide 
prDtngion30»-2 is receded in the ass o ciate d guide slot 
145a of the hinge housing 10 so that it gifldes a straight 
siicfing movement of tha hinge cam 30-2 in the rotating a 
axis cfiredion during the opening and closing operation 
oflhefiDkter. 

[01511 In the state on wMch the hmge shafts 20-1 and 
20-2 are arranged in position in the hinge housing 10, 
their mointaifhshaped portions 201-1 and 201-2 me ss 
eng^fid with the vaDey-^haped portions 302-1 and 
302-2 of the associated hinge cams 30-1 and 30-2. 
[015ZI In this state, the h^ spring 40, which is (&- 
posed between ttie hinge cams 30-1 and 30-2. are in 
contact with respective annular surfaces 305-1 and 305- so 
2 of the Hnge cams 30-1 and 30^ at opposite ends 42 
and 41. respectively. Aooordihgly^ the spring toroe of the 
hinge spring 40 is appSed to the fnnge cams 30-1 and 
30-2 in opposite (firectiors along the rotating axis A1 . so 
tt^ the hinge cams 30-1 and 30>2 may slide reopro- ss 
caSy in the rotating axis cfirectioa tn other wordb» ttie 
hinge spring 40 is csqpanded and toiiyre sse d in the 
rotating axis (firecttf)n. 

[pisq Ftgs. 45 and 46 show the state in wtwh the 
hinga slafis 20-1 and 2(^ hinge cams 30-1 and 30^ 40 
and hinge spring 40 are a ssanbl e d together in tha 
Innge housing 10. 

[0154] As shown in V=ig& 45 and 46. the hinge shafts 
20-1 and 20-2 are ^mnwtr i c a Dy arranged in the hoige 
housmg 10 at opposite outemnost, positions when 45 
viewed in thecfirection of ttie rotating axis A1. respec- 
tively, m such a tetnon tiiat they are rolatable witti 
respect tottw hinge housing 10. InwarcByfiromthe lunge 
shafts 20-1 and 20-2. the hinge cams 30-1 and 30^ are 
arranged in the hinge housing 10 in such a fashion titat so 
ttiey are sfidable along the guide stots l4Sa. respec- 
tively. The hinge spring 40 is (fisposed between tiie 
Mnge cams 30-1 and 30-2 m such a fashion ttiat th^ 
are conpressed and exp an d ed along the rotating aads 
cfirectiort * 
[DISS] Themouinain«hapedportions201-1 and201• 
^ ol the hinge shafts 20-1 and 20^ extend horizontaUy ^ 
in such a fashion ttiat the cam surfaces of each moun- 



tain-shaped portion are vertically opposite to each 
ottier. The valley-shaped portions 302-1 and 302-2 of 
the hinge cems 30-1 and 30-2 also extend horizontaDy 
in such a fashion that ttie cam surfaces defining each 
valley-shaped portion face each other in ttie vertical 
(firectioa The lunge spring 40 extends in the rotating 
axis direction. 

[DISS] Hem. tire process tor assembling the hinge 
module M having ttie above mentioned configuration to 
ttie central arm 5010 of ttie phone body will be 
described in oor^unction witti Rg. 47. The hinge module 
Ml which is in an ind^pendentiy assembled state, is 
nnunted to ttie central arm 5010 in such a fashion that 
ttieir shaft portions 202-1 and 202-2 extend outwanfly 
ttirough holes 501 1 formed at opposite ends of the cen- 
tral arm 5010, respectively. In ttus states ttie hinge mod- 
ule Mis supported by ttie central arm 5010 at opposite 
ends ttiereol corresponding to ttie shaft portions 202-1 
and 202-a The central arm 5010 has a seivfrcylindrical 
shape at fts upper w^ 80 ttat ft conforms to ttie Itinge 
housing 10. 

[0157] TTie lunge socfc^ 6020 of ttie folder 6000 are 
received in ttie slots 5015 of ttie phone body 5000 
defined between ttie central arm 5010 and ttie side 
arms 5020 in such a tolnon that tti^ are fitted arouvJ 
ttie shaft portions 202-1 and 202-2. respectivefyi Thus^ 
ttie folder 6000 is hin^bly mounted to ttie phone body 
5000 by the hinge mechanisra When ttie folder 6000 
carries out an operung or closffig movenierit atxxrt the 
rotating axis A1. ttie hinge shafts 202-1 and 202-2 
rotate in a direction indicated by the airow b in Fig. 48 
along witti ttie folder 6000. By Mrtue of ttie rotation of 
ttie Wnge shafts 202-1 and 202-a ttie hinge cams 30-1 
and 31^2 carry out a reciprocal slrmght nriQvernent in a 
di recgon indicated by ttie arrowcinFia 48 wtBle sliding 
on ttie hinge shafts 202-1 and 202-2. respectivehit At 
this time» ttie lunge spring 40 is expanded or com- 
pressed in accordance with the sliding mmements of 
ttie hinge cams 30-1 and 30-2. 
lOlsq As mentioned above, ttie sliding mcvementsGf 
ttie Mnge cams 30-1 and 30^ are glided by ttieir guide 
protnsions 304-1 and 304-2 rectived in ttie giade slols 
145a. When ttie hinge cams 30-1 and 30-2 moiwfDwaRl 
each ottier. ttie lunge spring 40 is oonpressed. On ttie 
other hand, when ttie hinge cams 30-1 arxi 30-2 mc^ 
away from each other, ttie hinge spring 40 is expanded 
by its resffience. 

IP1S9] As mentioned above and as shMm in Rg. 49, 
ttie shaft portions 202-1 and 202-2 are protmded into 
ttie stots 5015 in a state in which ttie hinge module (not 
sfiown in Rg. 49) is assembled to the central arm 5010. 
The protruded siraft portions 202-1 and 202-2 are fitted 
in ttie lunge sockets 6020 of ttie folder GOOO. Each lunge 
soeket6020hasahole 6021 for receiving an associated 
one of ttie shaft portions 202-1 and 202-2. The hole 

6021 has ttie same shape ag ttie a sso c iate cf shaft por- 
tion. That isw ttie hole 6021 has a pair of Cifi'i^ SisIt^ 

6022 and a pair of flat surfaces 6023. 
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[016Q] As apparent from the above descrqjfon. in the 
folder type pcvtabte phone eqiipped wHh the hinge 
mechanism aooording to the rMt emtxxfiment of the 
present invention, the fbUer GOOO s coufM to the 
hinge mcdule mounted n the central arm 5010 of the 
li^jpercasingframeSOOl in such a flnftion thai it carries 
out an Gpennig and closing movement In aooontanoe 
with fti9 BhJStrated hinge mechanism of the present 
invention the opening and closing angle range of the 
lokler 6000 is Bmrted up to aisout 160*". However, the 
operung and dosing angle range of the Colder 6000 may 
be varied by varying ttie engaging position of each 
hinge shaft with respect to the a sso da ted Iwige cam in 
estate in which the tolder 6000 is mouTted to the phone 
body 5000 by the Hnge mecharasm. Altemafively; the 
opening and dosing angle range of the Cbkter 6000 may 
be varied by varying the angular posten of tfie hole 
6021 formed at each hinge socKel 6020. 
[0161] Fig.50isacrD6&eeclionalviewinbslrBtingthe 
hinge module M in wfttch the fvnge shafts 20-1 and 20- 
2 and the Nnge cants 30-1 end 30-2 are asymmetricaOy 
mounted in the fvnge housing 10 in such a fashion that 
tfie engaging position of the hinge stoA 20-2 with 
resped to the as soc iate d hinge cam 30^ is varied from 
that of Fig. 48 in a state tn which the folder 6000 is 
mounted to the phone body 5000 by the tinge modUe 
M. 

[0162] In this case, the hinge shaft 20-1 is horizDntaDy 
arranged in such a tefnon that the cam stffaces of the 
mountain^haped portion 201-1 tfiereoff are verticaQy 
opposite to each oth er whereas 9ie hinge shaft 20-2 is 
verHcaOy arranged in such a tasltei that the cam sur* 
faces of the mountair»«haped portion 201-2 thereof are 
liorizontally opposite lo each otfier, as sliOMm in Hg. SO. 
When the fiolder 6000 is mounted to the phone body 
SOOObytheMngemocUe M. the shaft portion 201-2 of 
the hinge shaft 2&2 is fitted in the associated hinge 
socket 6020 of the folder 6000 in a state in which its 
enga^ng position with respect to tfie associ ale d fringe 
cam 30^ Is varied from that of Rg. 4a Aoooidbiglyi d is 
possitile to i^Dfy tfie Opening and dosing ariQfe range of 
Ifttfokler OOOOtromthot in thecaseof Fig. 4a This may 
also be adtieved by tbmring the hole of the fringe socket 
receiving tfie shaft portion 201 -2 of the fringe sitaft 20-2 
in such a fashion tiiat 9 is angutarly sfrifted from tfot in 
the case of Hg. 4a Thus; a variety of operang and dosr 
ing angle ranges can tie biplemented tor tfie folder. 
VnBSl Hg. 51 isa perspective view iSustrating a hinge 
module having a configuration according to a tenth 
en ixxlunent of tfie present invention. The fringe module 
of tfus erntxxfimefit fias the sarne oorifigurBtion as tftat 
of tfie ninth embodiment except tor tfie configuration of 
the hinge housing 10. The fringe housing 10 aoooref ng 
to tiie tenth errboif ment lias a oonfigurHlion cap a ble of 
achieving an irnprovement in the efficiency of the 
assembling process. Now, ttris' fringe-housing wrD be 
(tescrftied in d^'l. in oorijunction with Fig. 5t. • 
[0164] AsshowntnFtg.51.aNngeoover50is.8Sseri>> 



bled to the hinge housing 10. The hinge cover 50 serves 
to proted the fringe sf^As. hinge cams, and hinge 
cpnng received in the hinge housing 10. 
[Of 6q The fringe cover 50 esttends longihxfinaOy 
. 5 (namely, in the cfirection of a rotating ans A1) and hasa 
Oshaped cross sedica That te. the hinge cover 50 has 
opposite longitudinal encts 501 having a C sfi^ie. The 
h^e covet 50 s hingatsly coupled to the hinge hoiking 
10 by a hinge means. Tlie h^e means conrprises a 

10 pair of hinge protrusions 503 provided at both ervfe 501 
ol the hinge cover 50. and a par of lunge holes 148 pro- 
vided at both end waDs 141 and 142 of the hinge hous- 
ing 10. Tfie fringe protrusior» 503 are engaged witii tfie 
hinge holes 148, ttiereby causing tfie hinge cover 50 to 

15 be hingably coupled to Ifie fringe housing in such a fash- 
ion ttiat tfie hinge cover 50 hinges about a rotating ans 
A2. 

Uneei in enter to maintan tfie hinge omt so in a 
state closing tfie fringe housing 10, at least one lodong 

2D protrusion 502 is provided at an end 504 of tfie hinge 
cover 50 opposite to tfie fringe protmsions 503 when 
viewed in tfie (firection. At least one lodong hole 
143a is also formed at tfie wall 143 of tfie Nnge housing 
10 so tfiat ft engages wdh tfte fodvig protrusion 502. 

25 Sinoe tfie hinge cover 50 can hinge witti respect to the 
fringe housing 10 in accordance witfi tfie tentti entedi- 
menl of tfie present bwentioa. it fo possfole to adrim 
an i i iyrovemen t in tfie efficiency of tfie assentfaGng 
process. In addition, tfiere is convenience in regard to 

30 mainte na nce and repaur of tfie hinge modula 

[01671 Flg.52i&aperspedivaviewaiustrBlingafringe 
inodule fnvirig a oorfiguration aooorcfing to an eleventh 
errbocfiment of tfie present invention. The fringe module 
of tfris errbocfiment has the same configuration as that 

55 of tfie rrintheniiocfiment except for tfie cortf^uration of 
tfie hinge housing 10. The fringe housing 10 according 
to the tenth errtxxtiment fias a configurBtion capatile of 
acfrieving an improvement in tfie effidency of the 
assembCng process, tkm, tfris hinge housing w9l be 

40 descrbed in deiaS, in cor^unction VMlh Fig. 52. 

IPieq As shown in f=ia 52, a hinge cover 50 is inte- 
grally connected to tfie fringe housing 10 by a connect- 
ing meirber 510 serving as a hbige means. Tfris ftinge 
meare 510 is made of a plastic material whae having a 

45 strudure having a small tfrickness. Aocortfingjy. ^ 
fringe means 510 odribits a fleodbtfity desired to fringe 
tfie hinge cc^er 50 atxjut a rotating axis A2. 
{01691 The fringe means 510 is integrally molded witfi 
tfie fvnge housing 10 and hinge CMT 20. 

so [O170] The fringe cover 50 eodends longituifinaBy 
(namely, in the (iredion of a rotating axis A1 ) and has a 
Osfiaped cross section. In order to maintain the hinge 
cover 50 in a state Closing tfie hinge housing 10. at least 
one lodang protneaon 502 is priMded at an end 504 of 

5S ttie hinge cover 50 opposite to tfie hinge means 510 
when viewed in the X-axis cfrection At least one lodAig 
hde 143a is also formed at tfie wan 143 oi^:^ ^nge 
housing lOsotfial it engages wntfi tfie lodringprotniMh 
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502. 

(Q171] AsapparemfcDmvariotcentxx fi me^ 
pfeseyrt invention as rrtentioned above, the hinge med> 
artism d Ihe present inventm is assentled tn a par^ 
ular iranner capatile of acNenng an Brnproweinent in th 
efficiency of ^e assembGng process, as oorrpared to 
conv e nlional hinge mectnrisns^ That ^ in the hinge 
mechanism of ttie present invention, the hinge coMer 
adtapted to cover the top of tfw hinge housing is hinga- 
bly coiplecl to ffie fringe housing. INs oorfigviBtiori pR>- 
vides convenience in regani to the assenMng prooesa 
The fringe nwchanism of the present invention abo pro- 
vides an inr^prt^ement in the oon^iactness ol products^ 
AteOi the hinge mechairism of the present invention can 
carry out stable opening ard dosing operations wfrich 
are important for fohtor type and fSp type portable 
phones because it Mudes hinge nrndules syrnmelri- 
caDy arranged. The fringe mecfiaitism of the present 
invention, which has been deecrM as bong appfied to 
fokter type and fGp type portable phones^ is also appTh 
cabie to any portable tenrinels. 
ID172I While tttts invention has been described in cofv 
neclion with «tat is presently considered to be the nKBl 
pracfical and preferred enboc fim ent . it is to be under- 
stood that the nvenfion is not limfted to the cfisdosed 
ent)Ocfinnerit» but on the ooiiliaryi ft is intended to ooN^ 
various mocfifications within the qpirit .and scope of the 
appended dams. 

Qalms 



In a portable phone inctucfing a phono body, a 
cover, and a hinge mecharm ads^Xted to inechan- 
tcaly cciipla the cow to the phone body, the hinge 
mecfiarrism oonprising: ^ 



at least one hinge module mounted to 
phone body and adapted to fringe s»d oo¥er 
w»\ respect to sad phone body tor opening 
andctos&igsaid cover, saidNngamoditeconh 4o 
prising: 



faces and a pair of opposite drcuniferential 
curved surfaces^ said fringe shaft being 
arranged in said hinge housing in such a 
fasfrion that said shaft portion extends 
5 through said hole of said hinge housmg 

outwaidly f^om said hinge housing and is 
coupled to 8^ cover, so that it rotates 
together with said cover; 
a hinge cam arranged in said hinge hous- 
f 0 ing in such a fashion that It taces said 

fringe sfiaft in said rotating axis direction, 
said hinge cam having, at one longituifinal 
portion thereot a pair of mountairhshaped 
protmsions respectively prwided with tac- 
ts ing cmn surfaces defirring a vafley-sfaped 
portion therebelMvaen and, at the o9ter tor>- 
gitufina) portion tftereot a mounting pro- 
tnfiion extending in sad rotating axis 
dii ectiorv said fringe cam engaging at sttd 
2D vaOey-sfttped potion with said mountain- 
shaped potion of said fringe shaft n such a 
fasfrion tfiat d sfides stra^fit 01 said rotatir^ 
axis (firection in accordance with said rota- 
tion of said hinge shaft; 
25 a fringe spring arranged in said hoige 
housing Bi sad rotating axis (firection in 
such a fasNon tfiat it is imunted to said 
mounting pfotrusion of said fringe cam at 
one end thereof and is in contact with the 
30 other lateral end waO of said hinge housing 
at the other ervJ tfiereof, said hinge spring 
serving to urge said hinge cam toword said 
fringe sfiaft in said rotating axis direction; 
and 

means tor guicfing said straigfit sGcfing 
movement of said hinge cam in said relat- 
ing axis direction. 



a fringe housing fiaving a bottom MB, and 
a pair of opposite tateral end waBs spaced 
from each other in a rotating axis direction, 
one of said lateial waSs having a hde, said 
fringe housing being completely opened at 
an upper end thereof and also Ytsb^ a 
pair of opposite lon^tudral end walls 
spaced from each other in a drection nor- 
mal to said rotating ans (firection; 
a hinge shaft having a mountair>-sfnped 
portion provided with a par of opposite 
cam surfaces at one longitudinal portion 
tfiereof and a shaft portion et 9te otfier lor>- 
giiucfinal portion' thsreof . sM sfiaft portion 
k)eing provided at a free end tfiereof wfth a 
par of opposite ciicuntfeiential flat sur- 



The fringe mechanism according to Claim 1, 
wherein said at least one hinge module comprises 
two hinge modides mounted in a receiving potion of 
sad phone body in such a fashion that tttey are 
Qfmmetric to each otfier. 



45 3w The hinge mecfianism aocorcfing to daim 1, 
wfierein sad at least one fringe module ujiiyri ses 
two hinge modules mounted in a receiving potion of 
sad phone body in such a fashion that they are 
a^fiionetric to each offier. 



so 



ss 



4. The hinge mechanism a cmi dii ig to Claim 1. 
wherein sad at least one hinge module conyri ses 
a singte fringe modide mounted in a receiving por- 
tion of said phone bodyi 

5b The MngemecharosrnaOocS^ngtDCI^I. further 
cun yr ising c • - 



19 



37 



EP 0961 457 A2 



38 



a hinge oovef mcwted to said hinge housing 
and adapted to dose said opened if)pef end of 
said hinge housu^ 

6. The lunge mec ha n is m aixoRfing to Ctaim 5. 5 
wherein said hinge cc^ has means tor ooupTmg 
said hinge cover to said hinge housing in a state 
closing said opened upper end of said hinge hous- 
ing. 

to 

7. In a fGp type portable phone nduding a phone 
body, a fSp cover, and a hinge mechai^ adapted 
to mechanicany coi^le the ffip cover to the phone 
body, the hinge mechanisn) comprising: 

15 

apair of lunge modaies mounted to said phone 
Ixxly In 8uch a tashion tfiat ttiey are symmeinc 
to each other and adapted to hinge said flip 
cover with respect to said phone body tor open- 
ing and dosing said flip cover, each of said 29 
hinge modules comprising: 

a hinge housing having a bottom HHaH and 
a pair of opposite bteial end wbSs spaced 
ttam each ottier in a rotating axis (fiiedionL 25 
one of said lalerBl waDs having a hole, said 
hinge housing being completely opened at 
an upper end thereof and also having a 
pair of cpposde longitucfinal end waOs 
spaced from each other in a cfiredion nor- so 
nnal to said rotating axis cfirectiorv one of 
said longiluifinal end waits having at least 
one engagement hole; 
a hinge stiaft having a mountain-shaped 
portion provided with a pair of opposite 3S 
cam surfaces at one longrtudlnal portion 
thereof and a shaft portion at ttie other Ion- 
giludinal portion thereof said shaft portion 
being provided at a free end thereof UMlh a 
pair of opposfte dic uidi ae rrtial flat sur- 40 
laces andapair of opposite di c um fer e n fia l 
orved sifffaces^ sad lunge shaft bdng 
arranged in said hinge housirig in such a 
toshion that s^ shaft portion eoctends 
though said hde of said tunge housing out- « 
wardlyltam said Mngs housing and is cou- 
pled to sA f4> oBNcr, 80 that it rotates 
togetfier with said flqp cover; 
a hinge cam arranged in said hinge hous^ 
ing in sudi a fashion that it faces said so 
hinge shaft in said rotalirtg axis cfireciion, 
said hinge cam having, at one lon^tucfinal 
portion thereof, a pair of mountain-shaped 
protrusions respectively provided valh fao- 
mg cam surfaces defning a vaDey-shaped sb 
portion therebetween, and. at the other 
longitucfinal portion tfiereofr-a- m o urtin g ' ^ 
protrusion extending in said rotating ans 



direction, said hinge cam engaspng at said 
vaDey-shaped portion with said mountain- 
sfiaped portion of said hinge shaft in such 
a taslDon that it slides strasg^ in said rotat- 
ing axis cSrection in accor da nce with said 
rotation of said hinge shaft; 
a hinge spring arranged in said hinge 
housing in said rotating axis direction in 
such a fashion tfot it is nvxmted to said 
mountmg protrusion of said lunge cam at 
one ervS thereof and is in contact with Hie 
other lateral end waO of said Nnge housing 
at the other end tfiered said hinge spring 
serving to urge said hinge cam toward said 
hinge shaft in said rotafing axis cfirection: 
a Innge cover lungably mounted to said 
lunge housing and adapted to dose said 
opened upper end of said hinge housing, 
said Itingecover being provided at one lon- 
gitu£nal end thereof with hinge mears fbr 
hing^ said hinge cover with respect to 
said h'nge housing and at the otfier longi- 
tufinal end thereof with at least one 
eng^ement protrusion adapted to engage 
wHh said engagement hole of said hinge 
housing in a state in which said hinge 
cover doses said opened upper end of 
said Mnge housing; and 
means for guicfing said straight sficfing 
movement of said hinge cam in said rotat- 
ing axis (firection. 

& Hie Mnge mechanism acconfing to Claim 7. 
wherein s^ Mnge means comprises a pair of 
hinge protrusions respectively prolmded from 
Gpposfte lateral ends of said hinge cover, and a pair 
of hinge holes respectively formed at said lateral 
end waOs of said lunge housing and engaged w^ 
said hinge protrusions. 

9l The hinge m e c hanism according to Claim 7, said 
Nnge means comprises a con n ect i n g member lor 
cuH i eclin g said hinge cover to sad hinge housing, 
said oci u tect ir tg member t>eing made of a plasfc 
material wtule having a structure having a small 
thidmess to exhitMt a fleodlxfity. 

ia bi a portable phone induCEng a phone body; a 
cover, arvl a h&^ge mecharasm adapted to iiiechai)- 
icany cot9>le the cover to the phone body, the hinge 
mecfianism compnsr^: 

a hinge housing having a bottom waO. and a 
pair of opposile lateral end walte spaced from 
each other in a rotating axis direction, one of 
said lateral walls having a hole^ sad hinge 
housing being corrpletely opened at an upper 
end thereof and also having a pair of opposite 
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tongduftnal end waQs spaced from each other 
in a (firedion normal to said rotating axis cfirec- 
tion» and a mountanvshaped protrusion pro- 
truded from the other one of said lateral walls 
into the interior of said hinge fnusing in sidd $ 
rotating axis (firection and proinded with a pafr 
of opposite cam surfaces; 
a Nnge shaft having, at one Icngitixfinal portion 
thereof, a sfiafi portion. and» at tfie other longi' 
tixfinal poftion ttwreot. d psSf ol mountain- to 
shaped protrusions respectively prnrided Mth 
facing cam surfaoss defirting a vaDey-'Sttaped 
portion titer ebotwoon» said hinge sfiaft beotg 
arranged in sod rotaling axis cfirection in said 
hinge housing in such a fashion that said shaft f 5 
pOftion extends through said tiole of said hinge 
housing outaardly trom said hinga houEinQ and 
is owyted Id said omer. so tfiat it rotates 
togettierwith said cower; and 
a tnnge spring anartged in s^d hinge housvig 20 
in sad rotating axis cfirection in such a feshton 
that d is in contact with said one latere end 
of said hinge tiousing at one end thereof arxl 
with a desired portion of said hinge shaft at the 
dtier end ttiereof while t)^igf9ted around said 
snan pomon 01 san ninge ukuu san range 
spring serving to urge said hinge shaft toward 
said inount9n-sfi^>ed portion of said hinge 
liousing in said rotating axis cfirectoi wttile 
t>eing coinpre&sed arxf eoipanded ni said rotat* so 
ing axis direction. 

II. Di a lOKier type ponaDie pnone mcusmg a pnone 
Ixxly pfwided wrtti a pefr of Gynrvnelric side arins^ a 
folder provided vMlh a central fnnge arm interposed ss 
between the side arms^ and a Nnge mecharasm 
nxxinted in ttie centra) hinge arm and adapted to 
mec han icany ooi^ile the folder to tfie phone body, 
ttie hinge mecfianism comprisingc 

40 

a hinge fiousffig HsApq a butluii wall* and a 
pair of opposite lateid end walls spaced from 
each other in a rotaling axis cfirection, one of 
said feateral walls having a tiole^ said funge 
housing being comp lete ly opened at an i^fiper 45 
ervl tttereol and also tiaving a pair of of^^tftfule 
longltiKfirBl erxi waBs spaced ftom eacholtier 
in a cfirection nonna) to sidd rotating axis direc- 
tion; 

a lunge sliaft having a mountairvshaped por- 50 
tion provided wHh a pair of opposite cam sur- 
faces at one longitufina) portion ttwreof and a 
sliaft portion at ttie other longitucfinai portion 
thereof, said hnnge sfiafl l)eing ananged in said 
lunge housffig in such a fastiion that s^d shaft ss 
portion extenctsfftfough said hole of said fdfige 
housing outwardly from said hinge housing and 
is coupied to said folder, so ttat it rotates 



together with said folder, said hinge shaft also 
having an annular stepped portion arranged 
" between said mountain-shaped portion and 
said shaft portion and adapted to prevent said 
fnnge shaft from being separated from said 
hinge hous^ through said hole of said hhge 
housing; 

a hinge cam arranged in said hinge housing in 
such a fashran ttiat ft faces said hinge shaft in 
said rotaling axis cfirectiorx said hbige cam 
having, at one longitucfirQl portion thereof a 
pair of mountaffvshaped protnfiions respec- 
tively provided with facing cam surfaoes (feftn- 
ing a vaDey-sfiaped portion therebetween, and. 
at the other longrbxfinal portion thereot a 
spring mounting pnstrusion edencfing in said 
rotating axis cfirection, said hinge cam enga^ 
ing at said vaSey-shaped portion with said 
mcxjntsrv-shaped pcxtion of said hinge Shaft in 
such a (asftton tfiat ft slides str^gfit ffi said 
rotating axis cfirection in accordance with said 
rotation of said lAige sttaft; 
a tvnga spring arranged in said hinge housing 
in said rotating axis cfirection In such a fashion 
that it is mounted I0 said spring mounting pro: 
trusion of said fringe cam at one end tfiereof 
and tn contact with the other lateral ervl wan. 
of said tiinge housing at the ottier end thereof, 
s^ hinge spring serving to urge said hinge 
cam toward said tiinge fitiafi In said rotating 
axis cfirection; and 

means for ^acfing said straight sliding move- 
ment ol said lunge cam 01 said rotating axis 
cfirection. 

12. The hinge mecharusm acoorcfing to Claim 11, fur- 
ther conprising means tbr mounting a magnet said 
mears t)eing pfcwided at said hfriga housing. 

IX The hinge mech ani sm according to Ctaim 12: 
wtierein said magrtel mounbng means comprises! 

an extension extencfing horizontaOy trom one of 
said lon^ucfinal end waQs of saxl hinge Iwus- 
ing at an upper end of said one of said loiyitu- 
dinalendwans;and 

a recess formed at an L|3per surface of said 
eodension and adapted to fH said magnet 
mereoi. 

14w In a foMer type potable phone inducfing a phone 
body, a folder prmded with a central hinge arm. 
and a hinge mecfiar^m mounted in the central 
hirigB arm and adapted to mecfMntcafly ooifile tfie 
folder to the phone body, the hinge mechanism 
comprising: 

a hinge housing nnade of a metal materia, said 
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hinse housing Graving a cotnpleteiy dioseti top 
wall, a partiaDy opened bottom vi^alL and a lal- 
era! end wqD arranged at one end thereof when 
viewed in a raiding axis direction and partial 
opened by a Me tarmed therethrough, said 5 
hinge hoicing being comptetery opened at the 
other end thereof when viewed in said rotating 
axis <firection and also having a pair of opposite 
longihxfinal end waOs spaced from each oOier 
01 a dvectionriorinal to said rotating axis (firec- to 
tion» and an extension extervfing from said top 
wall in said rotating axis direction at sakJ olhef 
end of said hinge housing, said eocter tti on 
bemg bent to dose said other end of said hinge 
housing; rs 
a funga shaft ftavnng a mountaavshaped por- 
tal provided wah a pair of qpposde cam sur- 
faces at one longitudinal portion thereof and a 
shaft portion at ttie other longitudinal portion 
ttiereof, said lunge shaft being ananged in said 20 
hinge housing in such a fasfuon that said sfnA 
portion extends ttvough sad hole of said hffige 
housing outwardly from said hinge housing and 
is ooi^led to said folder, so that it folates 
together wHh said (bkfer. said hinge shaft alBO ss 
having an annular stepped portion arranged 
between said mountabi-stiaped portal and 
s^ shaft portion and adapted to prevent said 
hinge shaft from being separated from said 
hinge housing through sad hole of said hinge so 
liouEing; 

a tinge cam arranged in said hinge housing in 
such a tehion that it boes 8^ Hnge shaft on 
sod rotating axis director sud hinge cam 
liaving, at one longHudbol portion 9iereolL a 
pair of mountaln^haped protrusiorK respec- 
tively provided wnth facing cam surfaces defin- 
ing a vall^^sfuiped portion therebetween, and. 
at ttte otfter lon^tiKfinal portion ttiereoi a 
sprbig mourting prolru^on extencfing in said 49 
lutaling axis direction, said hinge cam engag- 
ing at said vaSey-shaped portion with said 
nxxnilairv^iaped portion of said hinge sfnft in 
such a fashion that ft slides straight in Gea6 
rotating axis direction in accordance w9h stfd 45 
rotation of said funge-sliaft: 
a ftinge spring arranged in said lunge housing 
on said iulalii>y axis direction in such a fashion 
ttiat it is mounted to said spring mounting pro- 
trusion of said hinge cam at one end thereof 50 
and is in contact with said eactension closing 
said other end of said hinge housing at the 
olher end thereof . said range spring serving to 
urge said hinge cam tOMvard said ttonge sfiaft in 
said rotating axis (firecbon wtifle t)esng com- ss 
pres se d and expanded in said rota&tg axis 
(firection; and 

meartt tor guicSng said straght slxfing nme- 



ment of said hinge cam 01 said rotating axis 
direction. 

In a folder typo portable pftone including a pfnne 
body provided with a central arm. a pair of side 
arms arrariged at opposite sides of ttie central arm, 
and a par of slots each defined between the central 
arm and an associated one of Hhe side arms» a 
folder provided with a pair of hinge sockets respec- 
tively fined in ttie slots» and a fwtge mechansm 
mounted in ttie central arm and adapted to 
mecttanicaDy couple tfte folder to ttie phone txxly, 
ttie hinge nnctiaiism oornprising: 

a hinge fK)using eoctending in a rotating axis 
direction and having a partiaDy opened txtftom 
waD. a pair of lateral end wbDs respectively 
arranged at onxftite ends thereof when 
v iewe d In said rotating sris direction and par- 
tiaOy opened by holes formed ttierethrough. 
said tunge housing being completely opened at 
an upper end tfiereof and also tiaving a pair of 
oppoKte longituifinal ctkI waSHs spaced from 
each other in a cBrectiori riormal to said rotatirig 
axis direction: 

a pair of fringe shafts each having a mountain- 
shaped portion provided with a pair of opposite 
cam surfaces at one longitudinal portion 
thereof and a sfiaA portion at the other longitu- 
dinal portion thereol said shaft portion t)eing 
provided at a free end thereof with a pair of 
opposde circumferential Rat surfaces and apair 
of opposite circuiilfei'enlial curved surfaces, 
said h^e sfwHs being QfmmelricaDy arranged 
in said Nnge housing in such a fasftai that 
said shaft portions thereof extend through said 
holes of said lunge housmg outwarcfly from 
said lunge housing arvf are coupled to said 
hinge soctets of sod folder, respectively; so 
that they rotate together witi said tokfer; 
a pair of Nnge cams arranged in said hinge • 
fttXJS^ fin such a fasMon that they lace said 
tnnge shafte In said rotating axis directioa 
respectively, each of said Nn^ cams having, 
at one longitudinal portion thereof a pair of 
mountain-shtyed protru si on s respectively pro- 
wded with fating cam surfaces defining a vai- 
ley^shaped portion thereb e tween, andl at the 
other longitwSrtal portion ttiereot a mounting 
protrusion extending in said rotating axis direc- 
tion, each of said Nnge cams engaging at said 
vaSey^haped portion thereof with said moun- 
tairvshaped portion of an assoc i a te d one of 
said lunge shafte in such a fasNon that it slides 
sbalght'in said rotating axis direction in accord- 
ance with said rotation of said associated hkige 
stiafti 

a hinge spring arranged in said Nnge housing 
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m saki rotafing axis c&ection In such a fashion 
that n is mounted to sak) mounting protrtsim 
of said hmge cams at opposHs ends thereof 
said hinge spring serving to urge said lunge 
. cams toward said hinge shafts respectn^ely 5 
engaged wdh said hinge cams in saJd iDlating 
axis diredion while being compressed and 
expanded in said lotatnng axis cfirection; and 
means for giocfing said straight slicfing nme- 
mems of sad hinge cams in s^ rotating axis 10 
oirecuon. 
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